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U.S. Environmental Protection Agency 
Debra Kegel, Enforcement Specialist 
Emergency Enforcement Support Section, SE-5J 
77 West Jackson Boulevard 
Chicago, IL 60604-3590 

RE: REQUEST FOR INFORMATION REGARDING LINDSAY LIGHT BUILDING, 
161 EAST GRAND AVENUE IN CHICAGO, IL 

Dear Ms. Kegel: 

This letter is the response to your April 31, 2001 request for 
information concerning the 161 E. Grand Building. Documents 
believed to contain the answers to some of your questions are 
enclosed. Most of these documents are already in the hands of 
the U.S. EPA. To avoid redundancy, where I believe information 
is or may be contained in enclosed documents, I have referred 
you to the enclosed documents rather than reiterating what may 
be in them. 

1. No persons were consulted in the preparation of these 
answers. 

2. No documents were consulted, examined or referred to in the 
preparation of these answers. The answers are based upon my 
recollections of past activities. 

3. To the best of my knowledge, the persons on the List of 
Parties enclosed to the request may have more detailed 
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information than I have or are in the documents enclosed to this 
response. 

4. The identity of these persons is contained in the enclosed 
documents. 

5 Historical information is contained in enclosed documents. 

6. The information in my possession is contained in the 
enclosed documents. 

7. In 2000, material contained in the base of a chimney and 
brick from the base of the chimney was removed and disposed of 
at a waste site through ADCO, a radioactive waste broker. 
Det^-iled information regarding this activity and prior 
abatements are enclosed. Other information in my possession is 
contained in the enclosed documents. 

8. The building management is believed to have served as 
project manager for most if not all removal activity. Other 
•available information is in the enclosed documents. 

9. The only known recent removal activity was the activity 
described in the answer to question 7. Available information , 
regarding this activity and prior activities is in the enclosed 
documents. 

10. Known available information is in the enclosed documents. 

11. I do not know who Schmo LLC Brothers is. RSSI has 
consulted with Optimus on activities described in the enclosed 
documents. RSSI has consulted with Ronald Steele on activities 
described in the enclosed documents. RSSI has consulted with 
and calibrated instruments for and at Kerr-McGee Corporation. 
Kerr-McGee Corporation has supplied analysis software required 
by the U.S. EPA to RSSI. RSSI has served as a subcontractor to 
STS on a site believed to be developed by River East Chicago, 
L.L.C. Radiation Safety Services Inc. is the name under which 
RSSI was incorporated. 

12. I have no detailed information regarding the condition of 
the 161 building other than what has contained in this letter 
and the enclosed documents. 
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13. In 2000, Ron Steele sought my advice regarding the removal 
of material at the base of a chimney. I recommended that ADCO 

be used as a waste broker and served as a laision with ADCO to 
arrange for their services. I also recommended that 
reimbursement for disposal be sought from Kerr-McGee and served 
as a liaison for some communication with Kerr-McGee. Available 
information regarding prior dealings is contained in the 
enclosed documents. 

14. In 2000, material contained in the base of a chimney was 
removed and disposed of. Available information about this 
action and other actions in the building is contained in 
enclosures to this letter and the response to other questions in 
this letter. 

15. In mid 2000, the building arranged for removal of the 
contents of the base of the chimney and brick. RSSI recommended 
that reimbursement costs for disposal be sought from Kerr-McGee. 
RSSI recommended that disposal be through ADCO at a radioactive 
waste disposal site. RSSI served as a liaison with both firms. 
RSSI recommended that the enclosure and personal protective 
equipment practices used in asbestos abatement be used for this 
task. This task required one day. 

RSSI performed air monitoring to demonstrate occupational 
exposure limits were met. RSSI performed an informal survey 
following the task to determine that radiation levels following 
removal did not exceed several times background. RSSI offered 
to perform a documented formal survey. RSSI discussed 
rebricking the chimney opening with the building representative. 
RSSI served as a liaison when the 4-5 55 gallon drums suspected 
to contain thorium series radionuclides in the removed material 
were picked up from the building by ADCO. 

The drummed material was picked up by ADCO at a later date. 

16. No. 

17. To the best of my knowledge none other than those alleged 
in public documents have occurred. 



Ms. Regel r^rT'i 
June 7, 2001 IxSSI 
Page 4 

17. To the best of my knowledge none other than those alleged 
in public documents have occurred. 

18. To the best of my knowledge, these persons have been 
identified in your request and in this letter and its 
enclosures. 

19. To the best of my knowledge available documents are 
contained in the enclosure to this letter. 

20. To the best of my knowledge described acts are contained in 
enclosures to this letter or are believe to be in public 
documents which. I do not have. 

Sincerely, 

Eli A. Port CHP, CIH, P.E. 

Enclosures 



S>̂'̂  % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
I" ^ 5 ^̂  REGIONS 
I K A J Z Z I 77 WEST JACKSON BOULEVARD 
V ^ ' ' ^ o » CHICAGO, IL 60604-3590 

APR 3 0 200? 

REPLY TO THE ATTEm"ION OF. 

Lindsay Light I 

PROMPT REPLY NECESSARY 
CERTIFIED MAIL: RETURN RECEIPT REOUESTED 

Radiation Safety Sen^ices, Inc. 
c/o Mr. Eli Port 
6312 Oakton Street 
Morton Grove, IL 60053 

Re: Request for Information Pursuant to Section 104 of CERCLA 
for Lindsay Light Building, 161 East Grand Avenue in 
Chicago, Illinois 

Dear Sir or Madam: 

As you may be aware, the United States Environmental Protection 
Agency ("U.S. EPA") is investigating the management and disposal 
of radioactive material associated with the Lindsay Light Company 
thorium mantle manufacturing, warehousing, and office facilities 
formerly located at 161 East Grand Avenue ("161 Building"). This 
letter seeks your assistance in gathering information and 
documents relating to the operations and activities conducted at 
the 161 Building by Charles Lindsay, Lindsay Light Company, 
Lindsay Light & Chemical Company, and Lindsay Chemical Company 
("Lindsay Light") that may aid U.S. EPA's investigation. 
U.S. EPA is seeking information about Lindsay Light's operations 
at this location and also post-Lindsay Light construction, 
renovation, maintenance and radiation-- abatement activities at 
this location. 

U.S. EPA is investigating the release or threat of release of 
radioactive hazardous substances, pollutants, or contaminants at, 
to, or from the 161 Building. U.S. EPA is seeking to obtain 
information concerning the generation, storage, treatment, 
transportation, and methods used to dispose of such substances 
that have been, or threaten to be, released from the 161 
Building. U.S. EPA believes that you might have information 
which may assist the Agency in its investigation of the 161 
Building. 

We encourage you to give this matter your immediate attention and 
request that you provide a complete and truthful response to this 
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Information Request and attached questions (Attachment B) within 
twenty (20) business days of your receipt of this letter. 

Description of Legal Authority 

The federal "Superfund" law (the Comprehensive Environmental 
Response, Compensation, and Liability Act, 42 U.S.C. §9601, et 
seq., commonly referred to as "CERCLA" and "Superfund") gives 
U.S. EPA the authority to, among other things: (1) assess 
contaminated sites, (2) determine the threats to human health and 
the environment posed, by each site, and (3) clean up' those sites 
in the order of the relative threats posed by each. 

Information Request 

Under Section 104(e)(2) of CERCLA, 42 U.S.C. §9604(e)(2), 
U.S. EPA has broad information gathering authority which allows 
U.S. EPA to require persons to furnish information or documents 
relating to: 

(A) The identification, nature, and quantity of materials 
which have been or are generated, treated, stored, or 
disposed of at a vessel or facility or transported to a 
vessel or facility. 

(B) The nature or extent of a release or threatened release 
of a hazardous substance or pollutant or contaminant at or 
from a vessel or facility. 

(C) Information relating to the ability of a person to pay 
for or to perform a cleanup. 

While U.S. EPA seeks your cooperation in this investigation, 
compliance with the Information Request is required by law. 
Please note that false, fictitious, or fraudulent statements or 
representations may subject you to civil or criminal penalties 
under federal law. 

Some of the information U.S. EPA is requesting may be considered 
by you to be confidential. Please be aware that you may not 
withhold the information upon that basis. If you wish U.S. EPA 
to treat the information confidentially, you must advise U.S. EPA 
of that fact by following the procedures outlined in Attachment 
A, including the requirement for supporting your claim for 
confidentiality. 

If you have information about other parties who may have 
information which may assist the Agency in its investigation of 
the Site or may be responsible for the radioactive contamination 
at the Site, that information should be submitted within the time 
frame noted above. 



This Information Request is not subject to the approval 
requirements of the Paperwork Reduction Act of 1995, 44 U.S.C. 
§3501 et seq. 

Instructions on how to respond to the questions in Attachment B 
to this document are described in Attachment A. Your response to 
this Information Request should be mailed to: 

U.S. Environmental Protection Agency 
Debra Regel, Enforcement Specialist 
Emergency Enforcement Support Section, SE-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

If you have additional questions about the history of the Site, 
the nature of the environmental conditions at the Site, or the 
status of cleanup activities, please contact either Verneta Simon 
at (312) 886-3601 or Fredrick Micke at (312) 886-5123. However, 
if you have specific questions about the Information Request, 
please contact Debra Regel at (312) 353-7632. 

We appreciate and look forward to your prompt response to this 
Information Request. 

Sincerely, 

U J K ^ 
Richard C. Karl, Chief 
Emergency Response Branch 

Enclosures 

C C : Mort p. Ames, Esq. 
Cil;y of Chicago 
Department of.Law 
30 North LaSalle Street, Room 900 
Chicago, IL 60602-2580 



Attachment A 
Information Request Instructions and Definitions 

Instructions 

1. Answer Every Question Completely. A separate response must 
be made to each of the questions set forth in this Information 
Request. For each question contained in this letter, if 
information responsive to this Information Request is not in your 
possession, custody, or control, please identify the person(s) 
from whom such information may be obtained. 

2. Number Each Answer. Precede each answer with the 
corresponding number of the question and the subpart to which it 
responds. 

3. Provide the Best Information Available. Provide responses 
to the best of Respondent's ability, even if the information 
sought was never put down in writing or if the written documents 
are no longer available. You should seek out responsive 
information from current and former employees/agents. Submission 
of cursory responses when other responsive information is 
available to the Respondent will be considered non-compliance 
with this Information Request. 

4. Identify Sources of Answer. For each question, identify 
(s'ee Definitions) all the persons and documents that you relied 
on in producing your answer. 

5. Continuing Obligation to Provide/Correct Information. If 
additional information or documents responsive to this Request 
become known or available to you after you respond to this 
Request, U.S. EPA hereby requests pursuant to Section 104(e) of 
CERCLA that you supplement your response to U.S. EPA. If you have 
previously submitted responsive information to U.S. EPA you do 
not need to re-submit the information; however, please identify 
the previous information. 

6. Confidential Information. _The information requested herein 
must be provided even though you may contend that it includes 
confidential information or trade secrets. You may assert a 
confidentiality claim covering part or all of the information 
requested, pursuant to Sections 104(e)(7)(E) and (F) of CERCLA, 
42.U.S.C. §§9604(e)(7)(E) and (F), and Section 3007(b) of the 
Resource Conservation and Recovery Act ("RCRA"), 42 U.S.C. 
§6927(b), and 40 C.F.R. §2.203(b). 

If you make a claim of confidentiality for any of the 
information you submit to U.S. EPA, you must prove that claim. 
For each document or response you claim confidential, you must 
separately address the following points: 
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1. the portions of the information alleged to be entitled 
to confidential treatment; 

2. the period of time for which confidential treatment is 
desired (e.g., until a certain date, until the occurrence of 
a specific event, or permanently); 

3. measures taken by you to guard against the undesired 
disclosure of the information to others; 

4. the extent to which the information has been disclosed 
to others; and the precautions taken in connection 
therewith; 

5. pertinent confidentiality determinations, if any, by 
U.S. EPA or other federal agencies, and a copy of any such 
determinations or reference to them, if available; and 

6. whether you assert that disclosure of the information 
would likely result in substantial harmful effects on your 
business' competitive position, and if so, what those 
harmful effects would be, why they should be viewed as 
substantial, and an explanation of the causal relationship 
between disclosure and such harmful effects. 

To make a confidentiality claim, please stamp or type 
"confidential" on all confidential responses and any related 
cdnfidential documents. Confidential portions of otherwise non
confidential documents should be clearly identified. You should 
indicate a date, if any, after which the information need no 
longer be treated as confidential. Please submit your response 
so that all non-confidential information, including any redacted 
versions of documents, is in one envelope and all materials for' 
which you desire confidential treatment are in another envelope. 

All confidentiality claims are subject to U.S. EPA verification. 
It is important that you satisfactorily show that you have taken 
reasonable measures to protect the confidentiality of the 
information and,that you intend to continue to do so, and that it 
is not and has not been obtainable by legitimate means without 
your consent. Information covered by such claim will be 
disclosed by U.S. EPA only to the extent permitted by Section 
104(e) of CERCLA. If no such claim accompanies the information 
when it is received by U.S. EPA, then it may be made available to 
the public by U.S. EPA without further notice to you. 

7. Disclosure to U.S. EPA Contractor. Information which you 
submit in response to this Information Request may be disclosed 
by U.S. EPA to authorized representatives of the United States, 
pursuant to 40 C.F.R. §2.310(h), even if you assert that all or 
part of it is confidential business information. Please be 
advised that U.S. EPA may disclose all responses to this 
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Information Request to one or more of its private contractors for 
the purpose of organizing and/or analyzing the information 
contained in the responses to this Information Request. If you 
are submitting information which you assert is entitled to 
treatment as confidential business information, you may comment 
on this intended disclosure within ten (10) business days of 
receiving this Information Request. 

8. Personal Privacy Information. Personnel and medical files, 
and similar files, the disclosure of which to the general public 
may constitute an invasion of privacy, should be segregated from 
your responses, included on separate sheet(s), and marked as 
"Personal Privacy Information." 

9. Objections to Questions. If you have objections to some or 
all the questions within the Information Request letter, you are 
still required to respond to each of the questions. 

Definitions 

The following definitions shall apply to the following words 
as they may appear in this Information Request. 

1. The term "arrangement" means every separate contract or 
other agreement between two or more persons, whether written or 
oral. 

2. The term "documents" includes any written, recorded, 
computer-generated, or visually or aurally reproduced material of 
any kind in any medium in your possession, custody, or control, 
or known by you to exist, including originals, all prior drafts, 
and all non-identical copies. 

3. The term "hazardous substance" shall have the same 
definition as that contained in Section 101(14) of CERCLA, and 
includes any mixtures of such hazardous substances with any other 
substances, including mixtures of hazardous substances with 
petroleum products or other nonhazardous substances. In 
particular, relative to this Site and to this Information 
Request, "radioactive hazardous- substance" shall mean, but not 
exclusively, radioactive rare earths, and radioactive thorium and 
all its associated decay products in the Thorium (Th-232) Decay 
Series, radioactive uranium and all associated decay products in 
both the Uranium (U-238) Decay Series and the Actinium (U-235) 
Decay Series and all its associated decay products, and hazardous 
chemicals associated with these radioactive materials as a result 
of processing or manufacturing actions. 

4. The term "identify" means, with respect to a natural person, 
to set forth: (a) the person's full name; (b) present or last 
known business and home addresses and telephone numbers; (c) 
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present or last known employer (include full name and address) 
with title, position or business. 

5. With respect to a corporation, partnership, or other 
business entity (including a sole proprietorship), the term 
"identify" means to provide its full name,' address, and 
affiliation with the individual and/or company to whom/which this 
request is addressed. 

6. The term "material" or "materials" shall mean any and all 
objects, goods, substances, or matter of any kind, including but 
not limited to wastes. 

7. The term "person" shall include any individual, firm, 
unincorporated association, partnership, corporation, trust, or 
other entity. 

8. The term "pollutant or contaminant" shall include, but not 
be limited to, any element, substance, compound, or mixture, 
including disease-causing agents, which after release into the 
environment will or may reasonably be anticipated to cause death, 
disease, behavioral abnormalities, cancer, genetic mutation, 
physiological malfunctions (including malfunctions in 
reproduction) or physical deformations; except that the term 
"pollutant or contaminant"•shall not include petroleum. In 
particular, relative to this Site and to this Information 
Request, "pollutant or contaminant" shall mean, but not 
exclusively, radioactive rare earths, and radioactive thorium and 
all its associated decay products in the Thorium (Th-232) Decay 
Series, and radioactive uranium and all associated decay products 
in both the Uranium (U-238) Decay Series and the Actinium (U-235) 
Decay Series, and all its associated decay products. 

•9. The term "real estate" shall mean and include, but not be 
limited to the following: land, buildings, a house, dwelling 
place, condominium, cooperative apartment, office or commercial 
building, including those located outside the United States. 

10. The term "release" shall mean any spilling, leaking, 
pumping, pouring, emitting, emptying, discharging, injecting, 
escaping, leaching, dumping, or disposing into the environment, 
including the abandonment or discharging of barrels, containers, 
and other closed receptacles containing any hazardous substance 
or pollutant or contaminant. 

11. The term "161 Building" shall mean the Lindsay Light 
Building located at 161 East.Grand Avenue, Chicago, Illinois, and 
in particular includes the inside and outside of the building 
itself and its physical property. 
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12. The term "waste" or "wastes" shall mean and include trash, 
garbage, refuse, by-products, solid waste, hazardous waste, 
hazardous substances, and pollutants or contaminants, whether 
solid, liquid, or sludge, including but not limited to containers 
for temporary or permanent holding of such wastes, and also by
products as specified in the Atomic Energy' Act. 

13. The term "you" or "Respondent" shall mean yourself. The 
term "you" also includes any officer, managers, employees, 
contractors, trustees, successors, assigns, and agents of or for 
the 161 Building. 
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Attachment B 
Requests 

1. Identify all persons consulted in the preparation of the 
answers to these Information Requests. 

2. Identify all documents consulted, examined, or referred to 
in the preparation of the answers to these Requests, and provide 
copies of all such documents. 

3. If you have reason to believe that there may be persons able 
to provide a more detailed or complete response to any 
Information Request or who may be able to provide additional 
information or responsive documents, identify such persons, 
including past employees of Lindsay Light. 

4. Identify all persons having knowledge or information about 
the generation, transportation, treatment, disposal, or other 
handling of radioactive hazardous substances by you, your 
contractors, or by prior owners and/operators. 

5. Please provide all known historical information regarding 
the construction of the 161 Building, including copies of all 
maps and drawings in your possession. 

6. Please provide all known historical information about the 
hahdling of radioactive hazardous substances, pollutants, or 
contaminants at the 161 Building including information about the 
processes used, location of various aspects of the processes 
within the building, correspondence, minutes, ads, and pictures, 
etc. relating to activities within the 161 Building. 

7. Please provide information regarding any removal or 
abatement work performed in or around the 161 Building, including 
but not limited to the chimney, chimney base, or chimney cap that 
involved radioactive hazardous substances, pollutants, or 
contaminants. In addition, please identify the location where 
any radioactive hazardous substances, materials, pollutants or 
contaminants were disposed. 

8. Please provide the name, address, telephone number, and 
project manager's name of any person and/or contractor(s) that 
performed any surveys, removals, or abatement work in or around 
the 161 Building. In particular, please include information 
about any contractor(s) which performed work involving 
radioactive hazardous substances, pollutants, or contaminants. 

9. Describe in detail all removal/abatement work performed in 
or around the 161 Building with regard to any work involving 
radioactive hazardous substances, pollutants, or contaminants, 
including but not limited to data, tests, analyses, analytical 
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results. Work Plans, Health and Safety Plans, environmental 
assessments, surveys, and any other information and reports 
regarding the presence, location, management, and disposal of 
radioactive hazardous materials, substances, pollutants or 
contaminants. 

10. Please provide copies of any radiation surveys performed on 
or in the 161 Building and/or on its land. In addition, please 
describe in detail where the measurements were taken, the results 
of the measurements, whether any recommendations were made as a 
result of the measurements, and when and to whom recommendations 
were made. 

11. Please describe in detail your relationship with the other 
recipients of this Request- for Information letter prior to any 
sale or exchange of ownership interest of the 161 Building. 

12. Please describe in detail your knowledge of the condition of 
the 161 Building prior to any sale or exchange of ownership 
interest and the basis for your knowledge. 

13. Please describe in detail any dealings you have, or may have 
had with the other recipients of this Request for Information 
letter with respect to removal, transportation, or disposal of 
radioactive wastes, materials, substances, pollutants, or 
contaminants. 

14'. Provide information about the Site, including any and all 
additions, demolitions, or changes of any kind on, under, or 
about the Site, to its physical structures, including but not 
limited to chimney, chimney base or chirmiey cap, or to the 
property itself (e.g., excavation work) since at least 1979 and 
any planned additions, demolitions, or other changes to the Site. 

15. If you performed radiation contamination removal or control 
actions at the 161 Building, please describe in detail what you 
were contracted to perform and by whom; when you were contracted 
to perform the work; the actual date you entered into the 
contract; what work was actually performed; the start date of the 
work; how long the work took; who disposed of the radioactive 
substances, pollutants, or contaminants removed; where the 
radioactive substances, pollutants, or contaminants were 
disposed; when the radioactive substances, pollutants, or 
contaminants were disposed; and the amount of waste by activity 
of each radionuclide and by total weight or volume of material 
involved. 

16. Are you or your consultants planning to perform any 
investigations of the soil, water (ground or surface), geology, 
hydrology, or air quality on or about the Site, including 
surrounding sidewalks, alleys, etc.? If so, identify: 
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a) What the nature and scope of these investigations will be; 

b) The contractors or other persons that will undertake these 
investigations; 

c) The purpose of the investigations; 

d) The dates when such investigations will take place and be 
completed; and 

e) Where on the Site such investigations will take place. 

17. Identify all leaks, spills, or releases into the environment 
of any radioactive hazardous substances, pollutants, or 
contaminants that have occurred at or from the Site from 1900 to 
the present. In addition, identify: 

a) When such releases occurred; 

b) How the releases occurred; 

c) The amount of each radioactive hazardous substance, 
pollutant, or contaminant so released, and the amount of waste by 
activity of each radionuclide and by total weight or volume of 
material involved; 

d) Where such releases occurred; 

e) Any and all activities undertaken in response to each such 
release or threatened release, including the notification of any 
agencies or governmental units about the release; 

f) Where the contaminated materials as a result of the release 
were ultimately disposed; 

g) Any and all investigations of the circumstances, nature, 
extent or location of each release or threatened release 
including, the results of any soil, water (ground and surface), 
or air testing undertaken; and 

g) All persons with information relating to these releases, 
including any former directors or employees of Lindsay Light. 

18. Identify all persons with knowledge, information, or 
documents responsive to question 1.-17., above. 

19. Provide copies of all documents containing information 
responsive to question 1. -17., above, or in lieu of copies of 
all relevant documents, provide identification and location of 
all such documents. 
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20. Identify the acts or omissions of any persons', other than 
your employees, contractors, or agents, that may have caused the 
release or threat of release of radioactive hazardous substances, 
pollutants, or contaminants, and damages resulting therefrom from 
1900 to the present time. 
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LINDSAY LIGHT I SITE 
161 EAST GRAND AVENUE, CHICAGO, IL 

LIST OF PARTIES RECEIVING REQUEST FOR INFORMATION LETTER 

Schmo Brothers LLC 
c/o Richard Hickey, Esq. 
Hickey, Driscoll 
77 West Washington Street 
Suite 800 
Chicago, IL 60602 

Optimus » 
c/o Mr. Tom Duff, President 
c/o Joseph Madonia, Esq. 
Wildman, Harrold, Allen & Dixon 
225 West Wacker Drive 
Chicago, IL 60606 

Mr. Ronald. Steele 
102 5 North Jackson Avenue 
River Forest, IL 60305 

Kerr-McGee Corporation 
c/o .John T. Smith II, Esq. 
Covington & Burling 
1201 Pennsylvania Avenue NW 
Washington, DC 20004-2401 

River East Chicago L.L.C. 
c/o Vincent S. Oleszkiewicz, Esq. 
Baker & McKenzie 
One Prudential Plaza 
130 East Randolph Street 
Chicago, IL 60601 

Radiation Safety Services, Inc. 
c/o Mr. Eli Port 
6312 Oakton Street 
Morton Grove, IL 60 053 

ADCO Services, Inc. 
17650 Duvan Drive 
Tinley Park, IL 60477 
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VIA FAX AND EXPRESS MAIL 

May 1,2001 

John T. Smith 11, Esq. 
Covington & Burling 
1201 Pennsylvania Av NW 
Washington, D.C. 20004-2401 

Re: Lindsay Light Btiilding, 161 E. Grand, Ciiicago, Illinois 
Dear Mr. Smith: 

Recently, the City of Chicago and U.S. EPA conducted a radiological survey of the 
former Lindsay Light Building at 161 £. Grand, Chicago, Illinois. The survey results show that 
the thotium-oontaiainated ash and dtist have ^>iead fimn the chinmey. It is U.S. EPA's 
understanding that the chimney was partially removed and left open wi& the Ken-Gee Chemical 
L.L.C.^s knowledge and assent The results also indicate that ± e open chimney is the likely 
source of elevated levels of radon 220 also kno^vn as tbtoion. Tliese levels appear to significantly 
exceed Nuclear Regulatory Commission regulations regarding exposure to radon 220, with 
daughters present, at 10 CFR 20, Appeaidix B, Table 1, Col. 3 and at Appendix B, Table 2, Col. 1. 
To their credit, the new owners of tibe building inunediately cordoned oS^this area of the 
basement upon^e discovery of the problem. 

In addition to the chimney area, gamma levels as high as 800,000 counts per minute 
(FIDLER) against a background of 7,000 cpm and 130 micro rem per hour. Of particular 
concern is lie area around the teceptioiiist's desk ^ e r e readings of 50 micro rem per hour were 
obtained. 

As the corporate successor to Lindsay Light and Chemical Company, the former owner 
and operator of the thorium mantle manufkcturing facility at 161 £. Orwd, U.S. EPA would like 
to meet with you and the current building owner, at your earliest availability, to discuss 
temporary measures to safsgtiard tije building occupants and long-term plans to further examine 
the condition of the building and deteimune the appropriate manner of managing the 
contaminated material. 

I have enclosed die field notes from the March 24 gcoimia walkover survey conducted by 
U.S. EPA (Vemeta Simon, OSC, Fred Micke OSC, and Latiy Jensen. HP) and Chicago 
Department of Environment staff (Don Smith), tiie resolts of the March 24 through March 31 
radon monitoxixig, and the March 27 smear tests and bootie sampling (Fred Micke and Lany 

HweyeteomeeydBtile • Printoa w«n v<:9«fltoie Oil BasoU into on w * neqriaea Paper (SOit PotaconsumW 

MflY-03-2001 08:53 630 231 3990 sez P.02 
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Jensen). U.S. EPA is preparing a report containing this surveillance and monitoring data which 
will be presented to Kerr-McGee following the Chicago Department of Environment's review 
and approval. 

Over the past decade, at other Lindsay Light sites in the Streeterville neighborhood and in 
the City of West Chicago and DuPage County, Kerr-McGee has publicly supported safety and 
envirotunental responsibility, I hope that Kerr-McGee vnll take a proactive approach to the safety 
and environmental issues remaining at the former Lindsay Light manufacturing faciUty in 
Chicago as well. Please call me as soon as you have had the opportunity to review this 
information and vre can set up a meeting with the new owners of the Lindsay Light Building and 
the City of Chicago to take steps to immediately abate any threat to healtli and the environmem. 

Sincerely, 

Mary L. Fulghum ' 
Associate Regional Counsel 

enclosures 
cc: Thomas P, Goresen, Kerr-McGee Chemical LLC w/encl, 

Christopher W. Zibart, Foley & Lardner w/encl. 
Mark Krippel, Kerr McGee w/encl. 
Mort Ames, City of Chicago Counsel 
Joseph Madonia, Wildman, Harrold 
Richard Hickey, Hickey, Driscoll 
Cathleen Martwick, U.S. EPA 

mY-03-2001 08=53 630 231 3990 97^ P.03 
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MICRO R METER MEASUREMENTS 
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Dear Mr. Duff: 

I have enclosed relevant reports. Please call me at 847-965-1999 

Sincerely, 

Eli A. Port, CHP, CIH, P. E. 
Enclosures 
Pc: Joe Madonia 
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Final Report On a Survey of the 

Former Lindsay Light Company Building 

at 

161 East Grand Avenue, Chicago, niinois 

May, 1981 



INTRODUCTION 

The building at 161 East Grand Avenue, Chicago, Illinois, was formerly utilized 

by the Lindsay Light Company between 1910 and 1936 to manufacture incandescent 

gas light mantles with radioactive thorium compounds. No regulations governed 

the possession and usage of radioactive source and byproduct materials at that 

time nor were radiation health effects well understood. Consequently, it was 

suspected the building might still contain residual radioactive contamination. 

A series of data collections were performed by the U.S. Environmental Protection 

Agency, the Occupational Safety and Health Administration and the Illinois 

Department of Nuclear Safety between November 1980, and March 1981. Residual 

thorium contamination was found on every floor and in the basement, principally 

in the northwest and west-central portions of the floors. The contamination 

nifests itself by elevated gamma ray emissions and by elevated thoron gas 

rking levels in the air. Limited sampling on exposed areas did not show 

removable alpha particle contamination. Dose measurements made in selected 

occupied areas were clearly elevated and unwarranted, but fortunately, not 

in excess of Title 10, Part 20.105 of the Code of Federal Regulations. 

Prompt cleanup of specific areas is strongly recommended to reduce personnel 

exposures to levels as low as reasonably achievable. 

ma 
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NOTE 

In the interest of clarity, this report has been subdivided into a Main 

Report and a Technical Appendix. The Main Report is intended for the 

general public while the The Technical Appendix is, as the name implies, 

additional supportive technical material intended for persons acquainted 

with radiation health physics. 
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I. SPECIFICATION OF THE SITE 

Lindsay Light Company once manufactured incandescent gas mantles for home 

and street lighting in a building on the southwest corner of Indiana and St. 

Clair Streets from at least 1910 until 1935. During that time span (on 

April 14, 1913, to be exact) Indiana Street became Grand Avenue. Grand 

Avenue is half a mile north of the central Chicago "Loop" area and St. 

Clair Street is a quarter of a mile west of Lake Michigan. Today, at 161 

East Grand Avenue, a greystone nameplate four stories up still reads Lindsay 

Light Company although the company moved to West Chicago, Illinois over the 

period 1931-36. The building is jointly owned by the 161 East Grand Co-op 

and managed by Browne and Storch, a real estate firm. Representative of the 

tenants in the building are film, video tape and sound production firms, an 

architect, an insurance investigator, and a locksmith. 

II. RECOGNITION OF A POSSIBLE RADIATION PROBLEM 

Interest in the Lindsay Light Company did not arise directly but grew through 

events 30 miles west of the "Loop" in suburban West Chicago, Illinois. A 

rare earths "^extraction operation run by Kerr-McGee Chemical Corporation had 

terminated operations in 1973 and the company had asked to be released from 

its Nuclear Regulatory Commission (NRC) license. Subsequent surveys showed 

the factory buildings were extensively contaminated and several million 

pounds of radioactive materials, principally thorium with some uranium, were 

exposed in an open waste dump. 

*The rare earths are elements 58-71 in the Periodic Table of the Elements, 

from cerium to lutetium, and are used, to give two examples, for grinding 

compounds and high strength magnets. Ironically, they are quite 

abundant. 



In writing a decommissioning plan for the NRC to deal with this situation, 

Kerr-McGee noted that they had purchased the facility from American Potash 

and Chemical Corporation in 1967, which, in turn, had purchased their operation 

from Lindsay Light and Chemical Company in 1958. Lindsay first occupied the 

West Chicago site in 1931 when they expanded their operations from downtown 

Chicago and changed their name to Lindsay Light and Chemical Company. Between 

1931 and 1936, they fully translocated from Grand Avenue to West Chicago. 

Interest aroused by the West Chicago problem led to curiosity about the 

earlier Lindsay site. "Was it also radioactively contaminated?" The building 

was found to be located at Grand and St. Clair (By whom and how has not been 

determined). No records, however, have been identified showing any building 

surveys were made then. The Chicago Tribune newspaper apparently found out 

about the building through the West Chicago situation and referred to it in 

• a series on radioactive waste in October 1978. The first indication that 

there might actually be residual materials left in the building came from 

Radiation Safety Services, Inc., a health physics consulting firm, that 

reported in the fall of 1980 that they had measured radioactivity in the 

halls while visiting their messenger service. At this point EPA arranged 

for a survey of the building. This was the subject of the "Preliminary 

Report on 161 East Grand Avenue Chicago, Illinois, November 17, and 24, 1980." 

III. BACKGROUND INFORMATION ON GAS LIGHT MANTLE MANUFACTURE 

The problems with Lindsay arose because thorium compounds used in the 

manufacture of gas mantles contain some atoms of the Thorium Decay Series, a 

naturally occurring secuence of radioactive elements starting with thorium-

232 and radioactively decaying to lead-208 (see Fig. 1). 
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Some uranium, more specifically the Uranium Decay Series, might have been 

present as a contaminant (see Fig. 2). It is probably safe to say that the 

thorium was not given special handling. Little was known of the health 

effects associated with radiation exposure at the time nor v/as there a 

regulatory system to provide an oversight function. As a result solutions 

and powders of thorium compounds were probably not treated with tidiness and 

caution. At this point a short diversion to explain the mantle making process 

may be helpful. 

Mantles were generally woven from cotton, ramie, or artificial silk fibers 

in the form of a long tube. The tubes were treated with a solution containing 

25-50% thorium and cerium nitrates (Cerium is one of the rare earths). In 

treating the tubes the solution was about 98-99 parts thorium to 1-2 parts 

cerium nitrate. Small quantities of beryllium and magnesium nitrates were. 

also added for strength. Treated tubes were cut to the desired length and 

one end was closed with asbestos thread. The mantles were fixed with a 

thorium solution containing considerable alumina and alkaline earths. Once 

the fixed mantle was dried and shaped it was "burned off" whereby nitrates 

were converted to oxides by an intense flame. Mantles y/hich survived the 

flame treatment were dipped in collodion for strength and then sold.* 

*From "Monazite, Thorium, and Cerium", Information Circular 6321, August 1930, 

Department of Commerce - Bureau of Mines. 



Figure 2 Uranium S e r i e s (4n + 2 ) * 

Nuc l i d e 

3 3 8 
e3 

3 0 1 
90 

a3< 
81 

99.877 . 

U 

Th 

P a " 

0 .137 

3 3 * 
31 

1 
3 3 . 

9C 

331 
utj 

3 3 ; 

311 
84 

31< 
US 

3 1 
8< 

Pa. 

" 

Th ' 

K o •• 

? o 

99 .987 . 1 0.027. 

•Pb 

' • 3 1 E 
8 E 

• 

8 3 O I 

99.987. ( 0 .02" 

i 

310 
• 1 

i 
311 

8 

31( 
a 

311 
8 

-100% 

Ac 

Tl 

;pb 

:i i i 

.0001 

:i>o 

30 E 
81 

3% 

' T l 

»g|Pb 

H i s t o r i c a l 
name 

Uranium I 

Uranium X^ 

Uranium X, 

Uranium Z 

Uranium I I 

Ion ium 

Radium 

Emana t ion 
Radon (Rn) 

Radium A 

Radium U 

A s t a t i n e 

Radium C 

Radium C 

Kadiuu C" 

Radium D 

Radium C 

Radium ? 

Radium £ " 

Radium G 

H a l f - l i f e 

4 . 5 l > ; 1 0 ' y 

2 4 . Id 

1.17m 

6 .75h 

2 . 4 7 x l 0 ^ y 

8 . 0 X10*y 

1602y 

3 ,823d 

3.05m 

26.8m 

- 2 3 

19.7m 

164(i3 

I . 3m 

21y 

5 .Old 

138 ,4d 

4.1918 

S t a b l e 

Major 

. ^ 
4 . 1 5 (25%) 
4 . 2 0 (7 570 

-.-

4 . 7 2 (28%) 
4 . 7 7 (72%) 

4 . 6 2 (24%) 
4 . 6 8 (76%) 

4 . 6 0 (6%) 
4 . 7 8 (95%) 

5 .49 (100%) 

6 . 0 0 (-100%) 

. . . 

6 . 6 5 (6%) 
6 . 7 0 (94%) 

5 . 4 5 (0.012%) 
5 . 5 1 (0.008%) 

7 .69 (100%) 

3 .72 0000002%) 

4 . 6 5 (.00007%) 
4 . 6 9 ( .00005%) 

5 .305 (100%) 

. . . 

r a d i a t i o n e n e r g i e s 
and i n t e . T s I t l e s t 

3 

0 . 1 0 3 (21%) 
0 . 1 9 3 (79%) 

2 .29 (98%) 

0 . 5 3 (66%) 
1.13 (13%) 

. . . 

. . . 

0 . 3 3 (-0.019%) 

0 . 6 5 (50%) 
0 .71 (40%) 
0 . 9 8 (6%) 

? (-H3.1%) 

1.0 (23%) 
1.51 (40%) 
3 .26 (19%) 

— 

1.3 (2570 
1.9 (56%) 
2 . 3 (19%) 

0 .016 (85%) 
0 .061 (15%) 

1.161 (-100%) 

1.571 (100%) 

. . . 

(MeV) 

Y 

. . . 

0 . 0 6 3 c * (3.5%) 
0 .093c (470 

0 . 7 6 5 (0.30%) 
.1 .001 (0.60%) 

O.IOO (50%) 
0 . 7 0 (24%) 

0 . 9 0 (70%) 

0 . 0 5 3 (0.2%) 

0 . 0 6 8 (0.6%) 
0 .142 (0.07%) 

0 , 1 8 6 (4%) 

' 0 . 5 1 0 (0.07%) 

0 . 2 9 5 (19%) 
0 .352 (36%) 

-.--

0 .609 (47%) 
1.120 (17%) 

1.764 (17%) 

0 .799 (0.014%) 

U.2')6 (80%) 
0 .79 5 (100%) 
1.31 (21%) 

0 .047 (4%) 

---

0 .803(0 .0011%) 

— 

. . . 

112 

*ThLs cxprcsvloa d c t c r l b c i cho »«•• nuntrcr of tny ncober tn th i s •e r le» t wharc H L» «n Ince^er. 
Ex««pl»: *S;Pb (4o + 2) ^ O D + 2 - 206 

t In tensLcles re fer co percentage of dl«lncegr«ci9ns of the nuclide I c t e l f , aoc co or ig ina l parent of s e r i e s . 
tComplcx enerfy pcAk which would be Incooiplctely reiolved by ln«truffl«nti of Bu>d«rjcely Ipw re iolving power such *s sc lnc l l lacors • 

Dace taken from: Table of Isotopes and USNRDL-TR-S02. 



IV. SURVEYS 

A. Prel iminary Survey 

The Preliminary Survey was conducted in tandem with the Illinois Department of 

Nuclear Safety (IDNS) in November, 1980. The report filed on this "Preliminary 

Report on 161 East Grand Avenue, Chicago, Illinois, November 17 and 24, 1980," 

concluded that some portions of the building were indeed contaminated with 

radioactive materials, that the material was thorium, that it did not appear to 

be removable and that excess alpha radiation appeared in the air in a room with 

elevated gamma radiation on the floors. 

B. Comprehensive Survey 

Subsequently, a thorough and more extensive survey was initiated between January 

and March 1981, this time in conjunction with the Occupational Health and Safety 

Administration. Each room in the building was surveyed for localized gamma 

radiation. Thermoluminescent dosimeters were placed in critical occupied 

locations. Air samples were collected in three rooms and determinations of 

radon-220 and radon-222* working levels were made. 

V. GENERAL SURVEY RESULTS WITHOUT DISCUSSION 

A. Building Surveys 

a. Preliminary Sur^^ey 

On November 17 an exploratory survey was performed in the Lindsay building 

to test the allegations of contamination. EPA requested the assistance of 

the Illinois Department of Nuclear Safety (IDNS) because of their possible 

jurisdiction in this matter. 

*Radon-220 and radon-222 are radioactive gases emitted from the Thorium and 

Uranium Decay Series, respectively (See Figs. 1,2). 



EPA used a sodium iodide crystal to detect gamma rays emitted from any 

contaminated areas and. a micro-roentgen (micro-R meter) to measure gamma ray 

exposure rates in micro-roentgen per hour (uR/hr)(Table TAl in the Technical 

Appendix gives complete instrumentation data). 

The surveys were performed on the evening of November 17 and 24, so as to 

minimize both the disruption to normal business operations of the tenants 

and to avoid generating unnecessary concerns before information was fully 

collected and analyzed. Surveying in the evening, however, had the draw

back of not letting us gain access to each and every room. The basement, 

1st floor, accessible portions of the 2nd and 3rd floors, and the 4th 

floor were surveyed. Resurvey data discussed later in this report should be. 

considered to be better than preliminary survey data because specific infor

mation about the character, levels and distribution of contamination were 

known. " 

Roughly, the general background of the building was found to be 20-25 

uR/hr as, measured with the micro-R meter on contact with the surface. 

Scattered basement areas showed readings elevated over this running to 

165 uR/hr on contact with the surface (including background). An area 

on the 1st floor restricted to the northwest corner of one office and an 

adjacent pipe showed a reading of 380 uR/hr on contact (including back

ground). Over the 1st floor reception area exposure rate readings increased 

with height. The most extensive areas of contamination were located on 

the 2nd floor in Room 202 and the adjoining hallway. A contact reading 

of 1100 uR/hr (including background) was measured in a conference room. 

This room was over the 1st floor reception area and was thought to probably 

explain the increased readings with height measured there. Surveyed portions 

of the third and fourth floors did not show appreciably elevated readings. 



It was concluded from the results of the Preliminary Survey that the 

allegations of contamination were valid. The material was localized and 

appeared to be spotty rather than spread over a large area. The latter 

conclusion was reached because of the rapid changes in surface readings with 

a small change in distance from the source. A comprehensive survey of the 

premises was deemed warranted. 

b. Comprehensive Survey 

On January 22, February 12, February 20 and March 2, 1981, the basement 

and all four floors were surveyed completely by EPA and the Occupational 

Health and Safety administration (OSHA). OSHA had, when informed of the 

preliminary survey results, elected to assist EPA in further surveys. IDNS 

felt they wished to'review the final survey report but declined.to spend 

additional personnel time on this matter. EPA collected air samples on 

February 24, 25, and 26, and took a gamma ray spectrum on February 24. TLDs 

were placed on January 22 and collected on March 2.- ' 

Each room was walked through with a sodium iodide crystal (See Table TAl 

in the Technical Appendix for instrumentation details). Representative 

readings were taken in every room on contact with the surface and at one 

meter above the surface with a micro-R meter. Additional readings were 

taken at points identified by the sodium iodide survey meter to be appre

ciably elevated over background. Again, background was estimated from 

the lowest micro-R readings encountered. These ran about 20-25 uR/hr at 

both contact and one meter, although, 1st floor readings dropped below 

20 uR/hr and in some cases were as low as 10 uR/hr. 



Basement readings are shown in Figs. 3 and 4. Contact readings are highest 

in Rooms 1,2,8 and 12, in the hallway near Room 5, and in the room adjacent 

to the boiler. The highest reading in the building was measured in Room 

8 where what appeared to be a chimney had been partially plugged with 

concrete. The chimney reading was 3200 uR/hr on contact with the micro-R 

meter (including background). The room is used for storage of recording 

tapes and commercials and is generally not occupied. 

First floor background levels (See Fig. 5,6) were in general, the lowest 

in the building. Elevated gamma ray readings were restricted to two 

areas, the front reception area and one section of the northwest office. 

In the reception area it was reaffirmed that exposure readings increased 

with height indicating an overhead source. In the office area the 

contamination appeared over 10-15 feet of the wall in the northwest corner 

and also appeared to be associated with a large vertically standing pipe. 

Resurveys of the second floor (See Fig. 7-15) showed almost all 

contamination to be limited to the northwest corner of the floor comprising 

Rooms 200, 201, 202, a corner of Room 214, and the adjacent hallway. 

Roughly the highest readings are on a northwest - southeast line. Two very 

restricted spots of contamination were found at a pipe hole in the 

southeast corner of the floor and on a section of floor in the south 

central hallway. 



Fiqure 3 :Micro - Roentgen Meter Readings , Contact With Floor , in Basement 

( All readings are in micro - roentgens per hour , uR/hr . ) 
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i 11 v-i u - i\ucn c ,ycii r.euer Keaaings at One fleter Above Floor in the Basement 

( All readings are in micro - roentgens per hour , uR/hr . ) 
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i-iyure D : mcro - Roentgen Meter Readings , Contact With Floor 

( All readings are in micro - roentgens per hour , uR/hr.) 
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Figure 6 : Micro-Roentgen Meter Readings at One Meter Distance 

(.All readings are tn nitcro-roentgens per hour , uR/hr , ) 
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.......W3-.. .,ci.ci ixeciuinus , Contact VJith Floor 
( All readings are in micro-roentgens per hour, uR/hr.) 
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J.igu're." 10.':l"__"Micro"-..Roentgen" Meter Readings .Contact With Floor , in Roo:n-202 
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•Figure;il-:Hicroj:-RpGntgenKeter Readings , 'Contact With Floor , in Hallway near Room 202 • 
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( All readings are in micro - roentgens per hour, uR/hr. ) 
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"F-i'gure 15 :- Micro - Roentgen-Meter Readings at Cint' Meter Above'Floor in Hallway "near-Room-202 
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In Rooms 200, 201, and 202 along with the adjoining hallway, dual readings 

with the micro-R meter and a pressurized ion chamber (PIC) were made (See 

Figs. 16-18). The micro-R meter is handy for surveys because it is small, 

light and sensitive, but it can give exaggerated readings where low energy 

gamma rays are present. The PIC comprises two heavy, bulky and expensive 

pieces that give very reliable readings without the problem of over response 

to low energy gamma rays. Both instruments were used to obtain readings at 

the same location and at the same height, one meter off the floor. To the 

limits of the PIC (500 uR/hr) this allowed a working conversion from micro-R 

meter readings to equivalent PIC readings. PIC readings should be considered 

much closer to true. Within the range 0-300 uR/hr the micro-R meter was 

found to read approximately twice the PIC readings (See Table TA2 and Fig. 

TAA in the Technical Appendix). Consequently, micro-R meter readings can be 

compared to "true" by reducing them by half. 

The third floor (See Figs. 19-20) showed the greatest contamination in an 

area in the west central portion of the building. Limited areas of 

contamination were found in the northwest corner - Room 300 and the adjacent 

hallway - and in the southeast corner near the service elevator. 

As with the third floor the primary area of contamination on the fourth 

floor (See Figs. 21,22) was in the west central portion of the floor. 

One somewhat isolated, but considerably elevated spot was also identified 

in the northwest corner. 
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• Figure 20 : Micrc'.r'J^dentg£.n_Meter'.Readings ^atlOrie.'MeterlAbove Ĵ.lo(:r...'or. ,i hird..F.loor-. 

{-All-readings--are -in -micro - roentgens-per-hour—,-uR/hr— -) 

-50 
m 
I Sprvicp 

I M !-;-!!--
.25" 

-25 

jervice 
• Elevator--

40 - 45 

•Room -315 •35 

50 22 

":v-i28"~—,^ 

-28 

^ ^ 1 ^ : 1 1 : 1 : 

18 

::40j--_:: 

^oom-318'-

::22"— 

-•-70 A' 

:;:.:27:::: 

Room'^lg 

1411 

\ 
• 

24 20 

ro 
-do" 

21 

T̂ 
20 18 20 

18 Room 309 22 

22 21 
"1 Room 308 

-29 

36 

Rm.303 
35 -

160 
'110 

140 Room 
•320":-

140 
.110 .: 

- 70 

Rm.301 

21 60 

J i 1: 

21 

24 21 

26 
•Rm. 306 I* — 

25 
L: 

20 

28 

24 35 
60 

Rm.302 

40 

Elevator 

Room 300 
60 

55 

.75 
V 
N 

Grand Avenue 
"-; ! ET ' 
O V C l i e O T 



Figure 21 : Micro - Roentgen Meter Readings , Contact With Floor 

( All readings are in micro - roentgens per hour,uR/hr. ) 
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n y u r e ctL : Micro - Roentge.n'Meter Readings at One Meter. Distance 

( A l l readings: a re . in micro - roentgens per hour , uR/hr; ) 
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B. Gamma Energy Spectrums 

A portable multi-channel analyzer (MCA) was used to obtain the gamma energy 

spectrums of two contaminated spots within the buildings (See Figs. 23 and 24). 

Since.the gamma rays emitted by various radionuclides have unique energies, the 

MCA can be used to identify these energies and thereby identify unknown radionu

clides. One set of spectrum was obtained during the Preliminary Survey for the 

inside of the doorway in Room 202. The other was obtained during the Comprehensive 

Survey for the Basement in Room 8 where the highest gamma exposure rate reading 

in the building was measured. In the former spectrum a cesium-137 check source 

was used to calibrate the MCA and a modern Coleman brand gas light mantle was 

used for comparison. For the latter survey a small quantity of thorium dioxide 

was obtained and used for calibration and comparison. The cesium-137 peak was 

also used for an comparison. In both cases thorium was easily identified as the 

source of the contamination by matching the characteristic locations of the 

known peak positions with the unknown peak positions (See Figs. 23,24). 

C. Thermoluminescent Dosimeter Data 

Based upon the results of the Preliminary Survey thermoluminescent dosimeters* 

(TLDs) were placed in critical areas of major concernfSee Fig. 25). Three TLDs 

were placed in a plastic amulet at each location to get an average (exposure at 

that Doint. 

* TLDs are 1/8 inch square chips of lithium fluoride that are used like film 

badges to measure radiation exposure. 
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W ĉ >A t i e 

T 1-1 OS 

I 

Ci-137 

- M / 

I \. 

y 

i 

/ ' 
1 

•> 

f^ 

^ 

1 

t 

•> 
(V 

i t 

• 3 

\ 

( l l i oVt 'V) 

"\ 

. ^ • . 

\o i j ( j i i : . 
-C'oi' C 0 i ^ i \ L- 'O 



\0 

1 \ 
\ 

\ 
\ . 

K o o ̂ ^̂  2 0 2 

M ulTi-C'ha-riT\el G cxTfiToa. RcLy S peo-t vu-i-\-\ 

o 
• ) ^ ' 

6 

b 

- y 

A . 

\ 

\0 

\̂ > 

3 -

r 

1136 V \ ' > 1 i-1 b 

CK cxY^Y^el 

I77fe . . - \ > . 



; 1̂  1 o"*!' o., 'v_. o u.".-';s 

/ 

y 

: > 

o 
y 

P 
:( .Zr-" 

,.' 
T l 

/ 

o 
7 ^ OD 

. / 

o 
o rs S 

O 
o 

I 

O 

9 
:i 
o_ 

Q 
9 

'H 

9 
T) 
9 
< 

-c 
Ci 

0 

.^ne V.W 

j > — 

>- c 



9 
• \ -

>-
6 

6 

r 

s 
6 

<3 o) 

§ 
.c O 
I 

2: 

0 
u 

- ^ 
<ir 

2i 

l ^ r -
1 . ^ 

c\ 
0 
C l 
r-

/— 1 -

0 
0 

CL 

/ 
/ 
/ 

V : 

^ J - ^1 V \ O ^-> • - ^ .L O 

- > 

^ 

^ 
. ^ . 1 : 
.^ i ' '"... 

.. -.* 

' ' — • " — — -

j : 

U 

u c:: 

C " 

/" 

. . \ „ 



i 7(; TTC AOC fiCC 07 ; : 



1455 1616 
Channel Number 

1776 1936 2096 2256 



2576 2735 2895 
Channel Number 

3056 3376 



Figure 25 ' V i c e . 
: levitor 

Legend: 
O TLD'undcr • • 

Up of desk 

^ TLD ofi 
p ipe' . .. 

• TI.D .on side, 
of desk 

Passenger 
Elevator 

Receptionist 's 
Dssk 

Grahd Avenue 

* TLD is an acronym for" 
Ihenmolumlnescent dosimeter 

F i r s t Floor 

- _ ' ; : J : 7 . ' . : : _ Uqatloo.'Ci.f.-ThennolumlnescentlDoslmeterrJn Room 20? 

6 

*.- 5 to 

Secretary's 
Desk 

O 
1 

Orawyig Table 

^ 1 0 

I 

Drawing Table 

Leqend 
ATLD*on wall • " ;.- ' 
OTLO under chair Orawiro Table 

~> 



Room 202 had shown predominantly higher gamma exposure readings and was fully 

occupied by an architectural firm. Eleven TLD amulets were placed there. On 

the first floor two TLD amulets were placed in the office area where higher 

exposure readings had been measured during the Preliminary Survey. One was 

placed on a pipe and the other was placed on the wall side of a desk. Part 

way through the exposure period the desk was shifted slightly, but probably 

not enough to alter the data substantially. A third TLD amulet was placed 

under the front edge of the receptionist desk because elevated readings from 

the floor above had been measured there and because it appeared to have a high 

occupancy. The fifteenth TLD amulet was placed over the arch in the middle of 

Room 318. This was for background to assess the normal radiation level of the 

building. Amulets were exposed from January 22 until March 2. Exposure results 

are shown in Table 1. Dose equivalent numbers in millirem (mrem) were divided 

by ,the hours in the exposure period to give hourly rates. The continuous 

exposure were taken to be 24x7 = 168 hours per week and 24x365 = 8760 hours 

per year. Workplace exposure was taken to be 40 hours per week and 40x50 = 2000 

hours per year. Discussion of these results will be made later in this report. 

D. Smears 

During the preliminary survey, two smears* were taken at points in the basement 

that showed elevated micro-R meter readings. The basement floor, unlike most 

of the building, was readily accessible, not being covered with carpet or tile. 

Fig. 3 shows the points where smears were taken. 

*Smears are small disks of paper rubbed across a potentially contaminated spot 

to assess the degree of removable contamination in a given area, usually 

100 cm2. 
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Immediate survey of the smears with an alpha scintillation dectector were 

negative. Smears were sent to the IDNS laboratory for gross alpha and gross 

beta measurerrients. The results were so low that it appears the radioactive 

material is not readily removable. However, if contaminated areas are uncovered 

in the future this conclusion should be rechecked. 

E. Air Samples 

During the Preliminary Survey an air sample was taken in Room 202 where elevated 

gamma readings were obtained and in Room 302 which was believed to be 

uncontaminated. Subsequent surveying showed the room to have a slightly elevated 

exposure level. 

Air samples were taken because in both the Thorium Decay Series and the Uranium 

Decay Series (See Figs. 1,2) radioactive gases are formed at one stage in the 

decay process. For the Thorium Decay Series the gas is called radon - 220 or 

thoron for short. For the Uranium Decay Series the gas is called radon - 222 or 

radon for short. Spots of thorium or uranium contamination on the floor will 

emit thoron and radon, respectively, and this gas can then diffuse through 

overlying materials like carpets into the air. The risk would be exposing the 

lungs to the decay products of the radioactive gas. 

Air samples taken in Rooms 202 and 302 showed that the gross airborne alpha 

radiation levels measured immediately after collection ceased were 3.5 times 

as great in Room 202 as in Room 302. This indicates only that one room has more 

alpha emitting materials in the air not that the air is hazardous. No absolute 

airborne alpha concentrations were calculated at that time because: 

(1) filters had to be read immediatlely rather than waiting 

the necessary five hours for decay. This was due to 

time constraints on being in the building after normal 

working hours. ' 
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(2) glass fiber filters were all that were available at the 

time and these tend to trap particulates among the fibers 

where they are less likely to be detected by alpha 

radiation counting devices. 

(3) and calibrations for the air sampler and the alpha 

scintillation filter reader were inadequate. 

Subsequently, during the Comprehensive Survey air samples were collected in 

Room 8 (basement), Room 202 and Room 306 (See Figs. 3,10,19). These rooms were 

chosen because Room 8 had the high exposure chimney. Room 202 showed extensive 

contamination and was fully occupied, and Room 306 showed low background levels. 

It was decided to measure the thoron and radon levels directly, rather than 

measuring gross alpha levels. A surface filter was used to obtain an air sample 

in each room and the method of Ogden was used to calculate thoron and radon 

working levels* (See Technical Appendix for Ogden's paper). 

The results are: 

Room 8 

Room 202 

Room 306 

Thoron 
(WL) 

0.229 

0.162 

0.0255 

Radon 
(WL) 

0.0139 

0.0105 

0.00215 

*Working levels are energy units related to air concentrations of alpha emitting 

decay products of thoron and radon. 
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VI. RESULTS 

A. Background Levels 

Specification of a background radiation level for the Lindsay building is a 

necessary first step. Trace amounts of radioactive materials in building 

materials can elevate the natural background of a structure. The Lindsay 

building is brick and therefore would be expected to have a slightly higher 

radiation background. A quantification of this level can be estimated by looking 

for the lowest measured levels in the survey results shown in Figs. 3-22. In 

general, the lowest levels are in the range 15-25 uR/hr as measured by the micro-R 

meter at one meter. First floor levels tend to group more about 15 uR/hr,with 

several falling near 10 uR/hr. It was reported the First floor had been 

sandblasted at one time. If so, this may have removed surface contamination 

and, thus, lowered the background. 

Overall, it appears that about 20 uR/hr is a reasonable level for background as 

measured with the micro-R meter. Recall that, as stated previously the micro-R 

meter over responds to low energy gamma rays. The PIC is much less susceptible 

to this drawback and more nearly registers the actual gamma exposure rate. However, 

it is cumbersome to use. Consequently, surveys were done with the portable micro-

R meter, comparing some readings to equivalent ones made with a PIC, and then 

deriving a correspondence relationship. It was found that the micro-R meter 

tends to read about twice the PIC for this material. Consequently, the best 

estimate of the true gamma exposure rate is half the micro-R meter reading. 

Thus the following will be used as a criteria. 

Background Gamma Ray Exposure Levels 

As measured with a micro-R meter 20 uR/hr 

As measured with a pressurized ion chamber 10 uR/hr 
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B. Contaminated Areas 

To designate a contaminated area, reference was made to EPA's proposed Remedial 

Action Standards for Inactive Uranium Processing Sites. Specific reference.was 

made to the standard for gamma radiation indoors of 20 uR/hr over background. 

While not strictly applicable because this is based on radon from uranium and 

the problem on Grand Avenue is thorium, it will be taken as the best available 

designator of contamination levels. Therefore, in looking at Figs. 3-22, areas 

that have levels above 60 uR/hr at contact with the surface as measured with a 

micro-R meter should be considered suspect. If the higher reading is anomalous 

for the general environs then it should not be considered contamination. The 

criteria for contamination will be set by several readings in a general area 

exceeding 60 uR/hr. This leads to the designation of the following areas shown 

in Figs. 26-30 as contaminated. 

Basement - area near Room 8 and boiler 

- front section of Room 1 
- section of Room 5 
- Room 12 

1st Floor - northwest corner of northwest office 
- *reception area not designated contaminated because source 

is believed to be on 2nd Floor 

2nd Floor - portions of Rooms 200, 201, 202, 214 and adjacent hallway 
- pipe area near service elevator 

3rd Floor - portions of Rooms 300, 301, 302, and 303 
- portions of Rooms 301 and 319 
- section of Room 316 
- pipe area near service elevator 

4th Floor - west central area of floor 

- area in northwest corner of floor 

The original room layouts and operational setup in the Lindsay manufacturing 

process are unknown. However, contaminated areas show several patterns. The 

northwest corner of each floor generally shows contamination running along a 

northwest-southeast line. If piping or ductwork run under floorboards in these 

areas they should be surveyed. 
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Figure 26 : Basement Regions of Contamination 
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Figure 27 : F i r s t Floor Regions of Contamination 
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Figure 28 : Second Floor Regions of Contamination 
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Figure 29 : Third Floor Regions of Contamination 
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Figure 30 : Fourth Floor Regions of Containination 
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The west central portions of the basement, 3rd and 4th floors also show 

contamination. No good reason for this could be found. Finally, the pipeholes 

near the service elevator on the 2nd and 3rd floors show elevated levels. 

The chimney area found contaminated to high levels in the basement did not 

manifest itself on other floors but this may have been due to considerable 

absorption by the surrounding brickwork. This chimney definitely should be 

checked from basement to roof. 

C. Identification of the Contamination 

. The contamination in question is, as suspected from the nature of Lindsay's 

operation, thorium. The MCA spectrums for Rooms 8 and 202 established this 

quite well (See Figs. 23 and 24). Thallium-208 gamma peaks at 583 keV, 2615 keV 

and 3198 keV are strong thorium indicators. Further, the very close 

correspondences between the spectrums of the Coleman mantle and the thorium 

dioxide sample with the spectrums for Room 202 and 8, respectively, are strong 

thorium indicators. 

D. Smear Results 

The contamination encountered is not removable by normal wiping techniques, at 

least where we were able to reach surfaces. On-the-spot surveys of two smears 

with a hand held alpha scintillation detector were negative. Laboratory analyses 

by the Illinois Department of Nuclear Safety (IDNS) showed the following results. 

Gross Alpha Gross Beta 

Smear #2 5.35 dpm/100 cm^ 2.35 dpm/lOO cm^ 

*dpm stands for disintegrations per minute. Each disintegration is one radioactive 

decay. 
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When compared to the Nuclear Regulatory Commission's "Guidelines For Decontamination' 

of Facilities and Equipment Prior to Release For Unresticted Use or Termination 

of Licenses For Byproduct, Source, or Special Nuclear Material" these levels 

are ve ry low. 

NRC'Guidelines 

Removable Alpha 200 dpm/lOO cm^ 

Removable Beta 1000 dpm/lOO^ 

Air Sample Results 

As discussed with regard to the Preliminary Survey a relative comparison of 

the alpha radiation present in the air of Room 202 compared to Room 302 

showed an enhancement of a factor of 3.5. This was not a firm indicator of 

alpha contamination in the air. Subsequently, air samples were made to 

assess the degree of alpha air contamination present due to diffusion of 

thoron and, possibly radon, through carpets and floor coverings from underlying 

spots of contamination. The results follow: 

thoron Radon 

Room 306 0.0255 WL 0.00215 WL 

Room 202 0.162 0.0105 

Room 8 0.229 0.0139 
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The radon values can be compared to values measured in comparable buildings as 

reported in the United Nation's Scientific Committee On the Effects of Atomic 

Radiation, 1977 Report (UNSCEAR)*. 

Brick Buildings • 0.001 WL 

Brick Home 0.0054 

Apartment, Brick 0.007 

The Lindsay building numbers are not at variance with this data. Radon in 

buildings is influenced considerably by the degree and rate of ventilation. If 

the building was tight or the ventilation rate low the radon levels would be 

expected to be higher. It can also be noted, however, that the radon levels do 

increase with the measured gamma exposure levels. Room 8 had the highest working 

levels. Room 202 intermediate and Room 306 low. This would be expected if 

uranium were present as contamination. From a legal standpoint the Title 10, 

Part 20 of the Code of Federal Regulations (10 CFR '20) limit for radon of 1/30 

WL (.033 WL) is not exceeded in the Lindsay building. 

Comparison values for thoron are much more difficult to come by. The same 

UNSCEAR document reported that indoor equilibrium equivalent concentrations can, 

for building materials containing thorium, range from 0.0001 WL to 0.008 WL** 

*Table 28, page 77-78, equilibrium equivalent concentrations in pCi/1 were 

converted to WL by dividing by 100 pCi/1 per WL. 

**Table 30, page 80, equilibrium equivalent concentrations in pCi/1 were 

converted to WL by dividing by 7.5 pCi/1 per WL. 
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EPA's Office of Radiation Programs, Las Vegas'Facility did a study in late 1980 

on thoron and radon levels in outside air in Las Vegas. Two samples were also 

collected from inside homes. The thoron levels in homes were 0.00028 WL and 

0.00035 WL. 

Finally, if one working level of radon is assumed to be equivalent to one working 

level of thoron then these levels could be compared to standards for contaminated 

buildings in Grand Junction, Colorado, and in Florida. This is not strictly 

true. But, because of the limited amount of material available on thoron, it 

is the best available comparison we have. 

Surgeon General's Guidelines for Remedial Action In Grand Junction, Colorado 

Radon levels greater than 0.05 WL* - remedial action indicated 

Radon levels from 0.01 to 0.05 WL* - remedial action may be suggested 

EPA Recommendation For Residences on Florida Phosphate Lands 

Annual average radon greater than 0.02 WL** - remedial action should be 

taken 

Annual average radon less than 0.02 WL** - remedial action to reduce 

concentrations as low as 

reasonably achievable 

*over a background of 0.004 WL 

**including background 

With these limited comparisons the thoron levels in the Lindsay building appear 

to be considerably higher than usual. Where higher gamma exposure levels were 

found the thoron and radon levels were elevated. 

53 



From a legal standpoint, the 10 CFR 20, Appendix B, Table II limit for thoron 

is 10 pCi/1 per WL. When converted to working levels based upon UNSCEAR's 

conversion of 7.5 pCi/1 per WL, the equivalent limit is 1.33 WL. The Lindsay 

building levels do not exceed this standard. 

F. Thermoluminescent Dosimeter Results 

TLDs were placed in areas deemed critical by the results of the Preliminary 

Survey. Results are shown in Table 1. Since Site 15 was used as a background 

location exposure values at the other 14 locations should be adjusted by 

subtracting off the Site 15 values, 1.56 mrem/week or 78 mrem/year. Background 

is a level considered normal in the absence of contamination. Site 6 has lower 

levels but is in the vicinity of.a contaminated area and should not be considered 

as a background location. 

The bases for comparison is 10 CFR 20 Section 20.105 where exposures in 

unrestricted areas are limited to 

10 CFR 20 Limits 

2 mrem/hour 

100 mrem/week 

500 mrem/year 

Since the building is a workplace, most people would be expected to spend about 

40 hours per week or 40 x 50 hours per year there. These should be considered 

workplace exposures and compared to the Workplace Exposure columns in Table 1. 

It can be seen that for measured areas of the building, people should not expect 

to exceed any of the 10 CFR 20 limits. 

The Federal Radiation Council (FRC) in Staff Report No. 1 suggested for 

average population groups exposed to widespread radioactive contamination tht 

the yearly whole-body exposure not exceed 170 mrem. This criteria is most 

applicable here. 
• < . • 
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ThermoluminesLcnt Dosimeter Resu l t s For 161 East Grand Avenue, d . i c ago , I l l i n o i s 

Table 1 , 

TLD Dose* 
Chip Dose*. Rate Continuous Exposure**** Workplace Exposure** 
No. Location ' (mrem) (mrem/hr) (mrem/wk (mrem/yr) (mrem/wk) (mrem/yr) 

1 Under Secre tary ' s 61 0.065 10.95 569 2.60 130. 
Chair 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

Under Draftman's 
Chair 

Under Draftman's 
Chair 

Under Draftman's 
Chair 

Under Conference 
Table 

On West Wall 
Above Conference 
Table 

On East Wall 
In Conference 
Room. 

On West Wall 
In Main Drawing 
Room 

On East Wall 
In Main Drawing 
Room 

On South Wall 
In Storage 
Room 

On West Wall 
In Entrance 
Foyer 

Under Lip 
Of Reception 
Desk 

On Pipe Proximal 
to Grand Avenue 

On Side of Desk 
Near Grand Avenue 

Over Arch In 
Middle of Room 

52. 

45 

39 

100 

23 

61 

54 

39 

40 

46 

56 

94 

65 

37 

0.055 

0.048 

0.042 

0.107 

0.025 

0.065 

0.058 

0.042 

0.043 

0.049 

0.060 

0.100 

0.069 

0.039 ( 

9.27 

8.08 

7.08 

18.03 

4.2 

10.95 

9.77 

7.08 

7.24 

8.25 

.10.11 

16.80 

11.62 

6.57 

482 

421 

368 

937 

219 

569 

508 

368 

377 

429 

526 

880 

604 

342 

2.20 

1.92 

1.68 

4.28 

1.00 

110 

96 

84 

214 

50 

2.60 130 

2.32 116 

K68 84 

1.72 86 

1.96 98 

2.40 120 

4.00 200 

2.76 138 

1.56 78 
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*Exposure period 1/22/81, 8:30 p.m. unti 3/2/81 a.m.. Total hours 938.5 

**Chips 1-11 were located in Room 202, chips 12-14 were located on the first 
floor, and chip 15 was located in Room 218. 

***Continuous exposure is considered to be 168 hours for one week and 8760 
hours' for one year. 

****Workplace exposure is considered to be 40 hours fdor one week and 2000 hours 
for one year. 
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However, Site 13 is located beside a desk and typewriter with possibly high 

occupancy. The net annual occupational exposure at this location would be 

about 122 mrem (200-78) or 71% the FRC recommendation. Such an exposure 

should be considered unwarranted. There is no reason to believe at this 

time that any unmeasured areas of the building are going to be dramatically 

different from measured areas. 

VII. Conclusions 

Several conclusions can be drawn from the surveys performed in the Lindsay Light 

Company Building at 161 East Grand Avenue. 

(1) Several areas of the building are contaminated with radioactive 

materials believed to be residual from the gas light mantle 

manufacturing operations of the Lindsay Light Company between 

1910 and 1936. 

(2) The material is thorium. 

(3) The distribution of thorium residuals was spotty over an area 

rather than being uniformly distributed and seemed to be, generally, 

in the same region of the floor on each floor. 

(4) The maximum measured gamma ray exposure rate (one meter off the 

surface) in an occupied area was 15 times the apparent background 

and 50 times' the apparent background in an unoccupied area. This 

is clearly excessive although not in violation of hourly or 

weekly rates in Title 10, Part 20.105 of the Code of Federal 

Regulations (10 CFR 20.105). 

(5) Radon gas levels in contaminated areas increase with increasing 

gamma exposure levels but do not appear to be out of line with 

normal levels for similar structures. 
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(6) Radon gas levels do not exceed the legal limits of 10 CFR 20, 

Appendix B, Table II for radon-222. 

(7) Thoron gas levels in contaminated areas increase with increasing 

gamma exposure levels. Based upon limited comparison data thoron 

levels appear much higher than expected. 

(8) Thoron gas levels indicate considerable unwarranted lung exposure 

could arise to persons in the building for long periods of time 

even though the legal limits of 10 CFR 20, Appendix B, Table II, 

are not exceeded. 

(9) Continued exposure of persons in this workplace to elevated gamma 

ray emissions and to elevated thoron gas concentrations is contrary 

to sound health physics practice of maintaining radiation exposures 

as low as reasonably achievable (ALARA). 
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Vil. Recommendat _j_ 

The overriding consideration upon v/hich this report is based is well founded 

in health physics, that where unnecessary radiation exposures can be reduced 

to lower the .possibilities of unwarranted health effects, then steps should 

be taken to do so, even when regulatory limits are not exceeded. We do not 

wish to convey the impression there is a substantial crisis or that people 

are in great peril. These recommendations are made primarily to initiated 

prudent actions. 

It is strongly recommended that a cleanup program to remove residual radio

active materials in those areas shown in Figs. 26-30 be initiated as soon as 

possible. Cleanup should have the goal of restoring radiation levels in 

contaminated portions of the building to those comparable with uncontaminated 

portions of the building. 

In no case should such work be performed by any but personnel trained and 

experienced in handling radioactive materials. 

If at any time in the future modifications in this building are made, 

radiation surveys should be taken to protect personnel and to detect any 

further contamination. Such modifications could be replacement of carpets, 

sanding floors, sandblasting walls or altering or replacing piping or ductwork. 

If new areas of contamination are detected then further cleanup should be 

initiated before commencing work. 

If at any time in the future the building is sold the new owners should be 

informed of cleanup done and forewarned of the necessity of checking radiation 

levels before doing work such as suggested above. 

The U.S. Environmental Protection Agency and the Occupational Safety and Health 

Administration offer their assistance in making recommendations about cleanup. 

Both agencies would expect that they would be allowed to make radiation surveys 

after cleanup to assure that effective reduction of radiation levels have been 

achieved. 
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I. Instrumentation 

Table TAl 

Manufacturer 

Eberline 

Ludlum 

D.S. Davidson 

Instrument 

PRM-5-3 

Model 19 
Micro-R 
Meter 

Model 4106 

Serial Number 

EPA#127371 

EPA#164325 

EPA#164321 

* 

Attachment 

l"xl" Nal 
Scintil1 at ion 
Crystal 

Serial Number 

-a . 
-̂  
ro 
—̂. 
3 
Z3 
El) 

-s 

CO 

-5 
< 

X 

X 

X 

C
o
m
p
r
e
h
e
n
s
i
v
e 

.oo 

-s 
< 
ft) 

^ 

X 

X 

; 

Multi-Channel 
Analyzer 

Harshaw 

Ludlum 

Eberl ine 

Gelman 

Gel man 

Model 2200 
Scaler 

RAS-1 
A i r Sampler 

EPA#164320 

EPA#164349 

3"x4" Nal EPA#101063 
S c i n t i l l a t i o n 
Crys ta l , 
Model 12A12/3A 

Model 43-10 ' EPA#164355 
Alpha Scintillation 
Counter 

47mm Glass Fiber 
Filters, Type A/E 

47mm Metrieel Filters 
GN-4, .8 um pore size 

Rocky 
Mountain 
Glass 
Blowing 

Harsaw 

Reuter-Stokes 

Model 2000A 
TLD Reader 

Pressurized 
Ion 
Chamber 

EPA#164361 

Borrowed, 
Nuclearj 
Regulatory 
Commission 

Lucas Cells 

Model 2000.B 
Picoammeter 

TLD-100 
Thermolumi nescent 
Dosimeter 

EPA#164333 
164334 
164335 
164336 
164337 
164338 

EPA#164362 

X 

X 

X 

X 
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I I . Room Survey Data 

A l l rooms in the basement and on each of the four f loors were surveyed 

with a micro-roentgen (micro-R) meter at contact with the surface and at 

one meter above the surface. Rooms 201, 202, and the adjoining hallway 

area were also surveyed with a pressurized ion chamber (PIC) borrowed 

from the Nuclear Regulatory Commission's Region I I I o f f i ce in Glen E l l yn , 

I l l i n o i s . Simultaneous readings wi th both the PIC and the micro-R 

meter were taken in t h i s area of the bui ld ing to develope a correspondence 

fo r the remaining readings using the micro-R meter. The rat ionale for 

t h i s being that the PIC does not over respond to low energy gammas the 

way the micro-R meter does. With a correspondence re lat ionship much of 

the over response could be allowed fo r . The average resul t over four 

. scales of the micro-R meter (0-50, 0-250, 0-500, 0-5000 uR/hr) was a ra t i o 

of 0 . 5 6 : 1 , PIC:micro-R meter. A reasonable re lat ionship then is that 

micro-R readings should be reduced by ha l f to more nearly represent the 

t rue exposure ra te . Room survey resul ts fo r both instruments were given 

in Figs. 13-18 in the Main Report. The cross ca l ib ra t ion data fo l lows. 
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Simultaneous Readings, Pressurized Ion Chamber and Micro-Roentgen Meter 
(Both approximately one meter above surface) 

.Table TA2 

Micro-R Meter 
Scale 

0-50 

0-250 

0-500 

0-5000 

Micro-R Meter 
Reading 

19 
19 
25 
30 
43 
44 
40 
45 
55 
65 
65 
70 
75 
75 
80 
90 
90 
90 
95 
95 
100 
140 
140 
145 
145 
150 
155 
120 
190 
240 
250 
300 

Pressurized Ion 
Chamber Reading 

12 
13 
19 
23 
29 
24 
26 
23 
27 
35 
38 
38 
35 
53 
47 
52 
52 
55 
53 
57 
59 
60 
63 
70 
70 
68 
72 
66 
110 • 
138 
118 
94 

Mean 

Re jtio 
PIC/Micro-R 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0, 
0, 
0, 
0, 
0, 
0. 

,63 
68 
,76 
77 
,67 
55 
,65 
51 
,49 
,54 
,58 
,54 
,47 
71 
,59 
,58 
,58 
,61 
,56 
,60 
.59 
,43 
,45 
.48 
.48 
.45 
.46 
.55 
.58 
.58 
.47 
.31 

Meter 

036 
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III. Multi-Channel Analyzer Spectrums 

A. Room 202 

The first attempt to identify the contamination found in Room 202 was 

made during the Preliminary Survey. A 3"x4" sodium iodide crystal was 

connected to a portable multi-channel analyzer (MCA). The MCA was 

calibrated to the 661 keV peak of a cesium-137 check source. Also, a 

Coleman brand gas lantern mantle purchased in a local hardware store 

and believed to be similar to those manufactured by Lindsay Light 

Company, was used to obtain a mantle spectrum. The spectrum from 

Room 202 was obtained by setting the crystal directly on the carpet 

over one of the highest reading spots in the room. No attempt, was 

made to subtract background. 

All three spectrums are plotted in Figs. 23 and 24 in the Main Report. 

It can be noted that the 583 keV thallium-208 peak corresponds well 

to a similar peak for the mantle and falls about where expected based 

on the cesium-137 peak at 661 keV. The distinctive thallium-208 peak 

at 2615 keV is well defined in the Room 202 spectrum, but much less 

well defined in the mantle spectrum. Also, probably due to the close 

proximity of the sodium iodide crystal to the floor source, there is 

a sum peak formed at 3198 keV (2615+583 keV). Because the MCA was 

only calibrated at a single point, the energy to channel relationship 

was not as good as at higher gamma energies. No attempt was made to 

quantify the floor source activity. 

B. Room 8 

The highest reading point in the building was located in Room 8 in the 

basement at what appeared to be an old chimney. A hole about a meter 

off of the floor was partially filled with concrete. 

i 
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A spectrum was taken there by placing the sodium iodide crystal in 

contact with the chimney. See Fig. 24 in the Main Report. For 

comparison two other spectrums were taken. One again shows the 661 

KeV peak for the cesium-137 check source. The other is the spectrum 

of a small quantity of thorium oxide. Before the Room 8 spectrum was 

taken the 2615 keV peak of the thorium oxide was used to calibrate 

the MCA. It appears there may have been some drift of the MCA during 

collection of the spectrums. No attempt was made to quantify the 

activity of the chimney source. 

IV. Smear Data 

Two smears were taken during the Preliminary Survey in the basement at 

the points shown in Fig. 3 in the Main Report. The Illinois Department 

of Nuclear Safety Laboratory performed gross alpha, gross beta tests on 

the smears. The results follow on the computer printout sheet (Table 

TA3). When converted to disintegrations per minute (dpm) per 100 cm^ 

wipe the results are as follows: 

Smear #1 Gross Alpha 2.28 x lO-^- 1.93 x 10-7 uCi/wipe 

0.506 - 0.428 dpm/lOO cm^ 

Gross Beta <4.91 x 10-7 uCi/wipe 

<1.09 dpm/100cm2 

Smear #2 Gross Alpha 2.41 x 10"^ - 5.00 x lO-^ uCi/wipe 

5.35^1.11 dpm/100cm2. 

Gross Beta 1.06x10 -6± 6.65x10-7 uCi/wipe 

2.35^1.48 dpm/lOO cm2 
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The bases of comparison for the smears is the Nuclear Regulatory Commission's 

"Guidelines For Decontamination of Facilities and Equipment Prior to Release 

For Unrestrected Use or Termination of Licenses For Byproduct, Source, or 

Special Nuclear Material". Excerpted Table I is copied here and shows 

that the natural thorium limits for removable gross alpha are 200 dpm/lOO cm2 

and for removable gross beta are 1000 dpm/lOO cm2. All measured values 

listed above are well below the natural thorium limits. 

V. Thermoluminescent Dosimeter Data 

, A. Calibration Data 

Thermoluminescent dosimeters (TLD-100) were first sorted. One hundred 

TLD's were annealed by the common procedure of 400^0 for one hour,one 

minute cooling at room temperature, 2 hours at 100^0. Annealed 

chips were all irradiated to 500 mR with a radium source at Argonne 

National Laboratory (ANL). TLD's were read once and all chips that 

fell outside 5% of the mean were culled out. 

A calibration curve was obtained by irradiating sorted chips with 

ANL's radium source to levels from 10-100 mR. Each chip was read by 

the process suggested by the Harshaw Chemical Company, manufacturer 

of both our TLD's and our reader. The process is to read a chip, 

turn it over and read it twice (identified as A, B, C, readings, 

respectively). Annealed but unexposed chips are also read (identified 

as D reading). The net reading value is obtained by the relationship 

(A-C) + (B-C) -D. This process gave us the calibration curve in 

Fig. TAB. 
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TABLE I 

ACCEPTABLE SURFACE CONTAi/JNATION LEVELS 

NUCLIDE^ AVERAGE b e MAXIMUM^ d REMOVABLE^ ^ 

U-nat, U-235, U-238, and 
associited decay products 

Trsjisuranics, Ra-226, RH-228, 
Th-230, rn-228,Pa-23L 
Ac-227,1-125,1-129 

Th-nat, Th-232, Sr-90, 
Ra-223,Ra-224,U-232, 
M 2 6 , M 3 I , M 3 3 

Bet2-gsmma emitters (nuclides 
v.'ith decay modes other than alpha 
emission or spontaneous fission) 
except Sr-90 and others noted above. 

5,000 dpm a/100 cm^ 15,000 dpm a/100 cm^ 

lOOdpm/lOOcm^ 

1000 dpm/100 cm^ 

5000 dpm ^-7/100 cm^ 

300dpm/100cm2 

3000dpm/100cm^ 

15,000 dpm M 1 0 0 cm^ 

1,000 dpm Q/I00 cm^ 

20dpm/100cm2 

200 dpm/100 cm^ 

lOOOdpm^/lOOcm^ 

^Vrliere surface conUirdaation by both alpha- and beU-gamma-emming nuclides exists, the limits established for alpha- and 
betj-gamma-envitting nuclides should apply independently. 

^As used in this table, dpra (disintegratioas p « minute) means the rate of emission by tadioactiye material as determined by conscting 
the counts per minuts observed by an appropriate detector for background, efSciency, and geometric factors associated •*'ith the 
instrumentation. 

"Measurements of average contimiaant should not be averaged over more than 1 square meter. For objects of less surface" area, the 
average should be derived for each such object. 

"̂ The maximum contamination level applies to an area of not more than 100 car-. 
'The amount of removable radioactive material per 100 cm^ of surface area ihould be determined by wiping that area »-ith dry GIter or 

soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the ^ p e with an appropriate 
instTJment of known efficiency, %'hen immovable contamitiatioa on objecti of less surface area is determined, the pertinent levels 
should be reduced proportionally and the entire lurface should be •R-iped. 

The ave.rage and maximum radiation levels associated with, surface contamination 

resulting from beta-gamma emitters sh.ould not exceed 0,2 mrad/hr at 1 cm and 

1.0 mrad/hr at 1 cm, respectively, measured through not more than 7 •milligrams 

per square centimeter of total absorber. 
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Once the calibration was obtained, sorted chips were annealed and 

placed in amulets obtained from the Illinois Department of Nuclear 

Safety. Three chips went in each amulet. Fifteen, amulets were hung 

in area;s in the Lindsay building deemed critical by the Preliminary 

Survey. See Fig. 25 in the Main Report. After a 39 day exposure 

the amulets were collected and read immediately. The process for 

reading was as described above except that in place of a reading for 

an annealed but unexposed chip, the dark current was substituted. 

Results are given in Table TA4. The period exposure numbers were 

reduced to hourly exposure rates and then converted to weekly and 

annual exposures based upon continuous occupancy (168 hours/week, 

8760 hours/year) and workplace occupancy (40 hours/week, 2000 hours/ 

year). The latter exposure is most relevant in this situation. 

Exposure Sites 

Exposure sites were chosen based upon the Preliminary Survey results. 

Namely, Room 202 showed considerable, spotty contamination and the 

first floor showed elevated gamma readings over the receptionist 

desk and a wall-pipe area in a front office. A third floor office. 

Room 318 was selected for background. Based upon the results of the 

Comprehensive Survey additional TLD's could have been placed in Room 

8 in the basement, in the entrance way to Room 319, in the backrooms 

of Room 301 and in the short 4th floor hallway east of center on the 

floor. From the TLD results obtained it did not appear further TLD 

studies were warranted. 
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Thermoluminescent Dosimeter Results For 161 East Grand Avenue, C,.,cago, Illinois 

Table TA4 

TLD Dose* 
Chip Dose* Rate Continuous Exposure**** Workplace Exposure*' 
No. Location ' (mrem) (mrem/hr) (mrem/wk (mrem/yr) (mrem/wk) (mrem/yr) 

1 Undersec re ta ry ' s 61 0.065 10.95 559 2.60 130 
Chair 

2 

3 

4 

5 

6 

7 

8 

9 

Under Draftman's 
Chair 

Under Draftman's 
Chair 

• Under Draftman's 
Chair 

Under Conference 
Table 

On West Wall 
Above Conference 
Table 

On East Wall 
In Conference 
Room 

On West Wall 
In Main Drawing 
Room 

On East Wall 
In Main Drawing 
Room 

On South Wall 
In Storage 
Room 

On West Wall 
In Entrance 
Foyer 

Under Lip 
Of Reception 
Desk 

52 

45 

39 

100 

23 

61 

54 

39 

40 

46 

56 

0.055 

0.048 

0.042 

0.107 

0.025 

0.065 

0.058 

0.042 

0.043 

0.049 

0.060 

9.27 

8.08 

7.08 

18.03 

4.2 

10.95 

9.77 

7.08 

7.24 

,..8.-25 

10.11 

482 

421 

363 

937 

219 

569 

508 

368 

377 

429 

526 

0.100 

0.069 

0.039 i 

16.80 

11.62 

6.57 

880 

604 

342 

2.20 

1.92 

1.68 

4.28 

1.00 

110 

96 

84 

214 

50 

2.60 130 

2.32 116 

1.68 84 

1.72 86 

1.96 98 

2.40 120 

On Pipe Proximal 94 0.100 16.80 880 ' 4.00 200 
to Grand Avenue 

On Side of Desk 65 0.069 11.62 604 - 2.76 138 
Near Grand Avenue 

Over Arch In 37 0.039 j 6.57 342 1.55 78 
Middle of Room 
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. * Exposure period 1/22/81, 8:30 p.m. until 3/2/81 a.m., Total hours 938.5 

** Chips 1-11 were located in Room 202, chips 12-14 were located on the first floor, 
and chip 15 was located in Room 318. 

*** Continous exposure is considered to be 168 hours for one week and 8760 hours for 
one year. 

**** Workplace exposure is considered to be 40 hours for one week and 2000 hours for 
for one year. 
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VI . Ai r Sample Data 

A. Air Sample Sites 

During the Preliminary Survey an air sample was taken in Room 202 where 

elevated gamma readings were obtained and in Room 302 which was believed to 

be uncontaminated. Subsequent surveys showed the room to have a slightly 

elevated exposure level. 

During the Comprehensive Survey air samples were collectd in Room 8 

(basement) near the highly contaminated chimney, in Room 202 which showed 

extensive contamination and was fully occupied, and in Room 306 which 

showed background levels. 

B. Air Sample Results 

During the Preliminary Survey two air samples were collected in Rooms 

202 and 302 to get a rough estimate of the relative alpha radiation air 

concentrations between a known area of contamination and an area believed 

to be low or free from contamination. An air sample at 50 liters/minute 

was used with glass fiber filters. Since then a recalibration has been 

performed and the actual flow was 41.8 liters/minute. The alpha 

scintillation detector was also recalibrated and found to have an 

efficiency of 25%. Although glass fiber filters are not preferable for 

alpha collections because of deep trapping and self-absorption by the 

filter, these were all that were available for use at the time. Because 

of time constraints on overtime personnel in the building we were not 

able to stay long enough to allow for the normal 5 hour radon decay. 

Due to all of these drawbacks only a relative concentration is computed 

here and this is just for the record. Later collections with surface 

filters are considered superior. (See Table TA5) 
i 
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Table TA5 Preliminary Survey Air Samnle D__ata_̂fi.n'î  Calculations 

1 Time 

6:52 PM 

5:53 

6:54 

6:i-5 

6:57 

6:58 

7:02 

7:03 

7:04 

7:05 

7:07 

7:08 

Counts/mi pLite 

1710 

1664 

• 1659 . 

: 1685 

^ 1703 

1683 

: 1777 .; 

; 1798 : 

1 1802 

: 1735 

: 1773 

: 1847 : 

Room 202' 

Time 

7:09 PM 

7:10 

7:11 

7:13 

7:14 

7:15 

7:16 

7:17 

7:18 

7:19 

7:21 

* 
Counts/minute 

1819 

1829 

1811 • 

1834 

1752 

1777 

: 1883 

1824 

1899 

1857 

1841 

Average 1781 
Sampling Time 64 minutes 

* Counting time 1 minute 

i 

Tiiiio 

7:35 

7:38 

7:39 

7:40 

7:41 
1 t 

7:42 

'• 

PM 

1 ; Average 

1 ampling 

Room 302 

Counts/minute | 

310! 

: 309 i 

: 331; 

' 316; 
1 1 

; 315 

' 316' 

! 316! 

iTime 39 

I 

1 

; 1 

minutes 

Time 

7:24 PM 

7:25 

7:27 

Blank Filtpr 

Counts/minute 

Average 
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B. Ogden Method 

The method of T.L. Ogden (paper attached) was used in determining the 

working l e v e l * concentrations f o r radon-220 and radon-222 in Rooms 8,202 

and 306. 

The method requires at least a 2.5 hour co l l ec t i on , fol lowed by a 20 

minute wait and then counting of the f i l t e r f o r 85 and 105 minutes. In 

t h i s survey co l lec t ions ranged from 13:26 hours to 18:55 hours. Thoron 

and radon working levels were computed from: 

Wj = 6.068 x 10 "^°c (d-A2-Ai)/V 

WR = 4.736 x 10 -^ a (b'Ai-A2)/V 

where 

a, b, c, d = Constants based upon wait times and sampling t imes, 

these are obtained from tables or from equations 

generated by Ogden 

Ai,A2 = counts in 85 and 105 minute periods, respect ive ly , 

corrected fo r counter e f f i c iency and blank f i l t e r counts 

V = co l l ec t i on rate in l i t e r s per second 

^'Technical ly the d e f i n i t i o n f o r the radon-220 working level i s the quanti ty 

of lead-212 per l i t e r of a i r which i n decaying through bismuth-212, 

polonium-212 and thal l ium-208 to leadr208 w i l l y i e l d 1.3 x 10^ MeV of 

alpha energy. The d e f i n i t i o n f o r radon-222 is any combination of polon-

ium-218, lead-214 and bismuth-214 per l i t e r of a i r which w i l l y i e l d 

1.3 X 10^ MeV of alpha energy in decaying completely through polomium-214 

to lead 210. (From R.L. Rock, "Sampling Mine Atmospheres f o r Potent ia l 

Alpha Energy due to the Presence of Radon-220 (Thoron) Daughters", 

Mining Enforcement and Safety Admin is t ra t ion, Informational Report 

1015). l 
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AIR SAMPLES 

I. Room 202, Average 

Background 

Net, Room 202 

A i r Sampling Rate 

A i r Sampling Time 

A i r Sampling Volume 

Concentration 

1779 cpm g 
2.675 x 10 ml 

1781 counts/minute • 

2 cpm 

1779 cpm 

41.8 l i t e rs /m inu te 

64 minutes 

2675 l i t e r s = 2.675 x 10^ m i l l i l i t e r s 

-4 6.65 X 10" cpm/ml 

II. Room 302, Average 

Background 

Net, Room 302 

Air Sampling. Rate 

Air Sampling Time 

Air Sampling Volume 

Concentration 

314 cpm g 
1.63 X 10 ml 

III. Relative Concentration 

Room 202 

316 cpm 

2 cpm 

314 cpm 

41.8 liters/minute 

39 minutes 

1630 liters = 1.63 x 10^ ml 

1.93 X 10"'̂  cpm/ml 

Room 302 
6.65 X 10 z4_cP"i/'̂ 1 = 3.45 
1.93 X 10 -4 cpm/ml 
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RADON ANDJCBQRQN WORKING LEVELS FROM 
ORDINARY INDUSTRIAL-HYGIENE DUST SAMPLES 

T. L. OGDEN 

Institute of Occupational Medicine, Edinburgh 

Abstract—^The method is an improvement of that of OGDSN (1974), and has the following 
adv:\rvtagcs over other methods', the measurements do not require sppcial samples, but can 
be made on ordinary airborne dust samples; the long sampling time (?^ 2i h) is more suitable 
for estimating average exposure than the conventional short sample; radon and thoron working 
levels are both obtained; and the method is very sensitive (0.001 W i is wsily measured). 
Side-by-side comparisons show good agreement with other methods. , 

I N T R O D U C T I O N ' 

WORKERS in many types df mine arc exposed to relatively high concentrations of 
radon and thoron, and it has been proposed that miners exposed to an average 
radon daughter concentration exceeding 0.1 WL should be subject to medical and 
environmental surveillance (STRONG et al., 1975). This note describes how average 
v.'orking levels can be determined from dust samples of the type already commonly 
taken in mines and other mdustries. The method is an improvement of that described 
by OGDEN (1974). The earlier method was restricted to dust samples taken at 2.5 l./min 
(0.0417 l./s) for at least 5.7 h, and required a 50 min wait between the end of sampling 
and the start of counting. The new version is much more flexible. 

METHOD 

An airborne dust sample is collected on filter paper at a sampling 
a period Tof at least 2 \ h. After a wait t^ of at least 20 min from the c 
the dust-covered filter is exposed to an alpha detector, and the alpha particles given 
n ^ r e counted for two successive periods, the first lasting 85 min and the second 
05 min. The counts are corrected lor counter efficiency (and the background count 

in the absence of dust) to give the number of disintegrations A^ and A^'m these two 
periodsjnbe-Tadon working-level value Wĵ  and the thoron value iVj-_nre gi'̂ en by 

^ ^ / ^ t / ^ ^ , w^ = 4.736 X ID-»G(6 /1 I - A :^ ) !^ 

J^J -^^-^>: ,o , H-r = 6.068 X 10-̂ ° C ( ^ . } , - ^ , ) / K 

where a, b, c and id are given in Table I in terms of sampling time T and wait time 
(Q (see Appcnciix for theory). 

Although standards are in terms of radon working^lev^els, the thoron contribution 
is often appreciable when radon levels are low. for example in coni jiiincs or on the 
surface, and the total working-level value (iv-x-I-ivr) is then perhaps a better measure 
of the hazard.,Some uncertainly is introduced by y, the activity conccntr.ttion ratio 
of Ihorium-C to thorium-B (see OGDEN, 1974). Usually, y 4. 1 (DUGCAN. 1973), and the 
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Radon and thoron v.orUing levels from dust samples 

entries in Table 1 assume y ~ 0, but levels for other values of 7 can be calculated 
from (he equations in the Appendix. The changes produced by assuming other values 
of y arc usually <0.001 WL. 

The daughter atoms whose activity is measured usually attach to fine dusi, and in. 
coal mines the same iv values are obtained from respirable and total dust samples. 
Where dust levels arc low, however, a sample from dn open filler holder may be 
preferable. Any size of filter can be used. It may be best to use a membrane filter, 

r where the dust sits on th? surface of the filter, but glass fibre filters appear to be 
satisfactory. For samples of a few milligrams, absorption in the dust should not be a 
problem. Where concentrations vary with time, the method gives greater weight to 
the end of the sampling period, but errors in exposure estimate due to this will not 
usually exceed 20% (OGDEN, 1974). For measuring average exposure to the worker, 
this method, with its relatively long sampling time, should give a better estimate than 
a method requiring a very short sample. 

Sensitivity is greatest for high values of V and low values of 1Q, but there is no 
difikulty in measuring a normal surface value, of 0.(K)1 WL. The theory assumes 
IQ ^ z^^ (4.5 min), which is why the recommended minimum r^ is 20 min. 

=:'^-

VERIFICATION 
As opportunity has arisen, side-by-side comparison has been made with methods 

used by other workers. The results are given in Table 2. 

TABLE 2. _RESULTS OF SIDE-BY-SIOE COMPARISONS wrrn OTHER MTTHODS 

Comparison 
method 

JAWES and 
STRONG (1974) 

JAME5 and 
STRONG (1974) 

JAMES and 
STTtONO (1974) 

Modified 
KusncttJ 

Modified 
KtisnetzJ 

Modified 
KusnetzJ 

Modified 
KusnctzJ 

Duration of 
test sample 

(h) 

5.7 

2.1 
« 
3.8 

v> 
2.5 

2.5 

2.5 

Number and 
duration of 
comparison 

samples 

8 of 5 mm 

2 of 5 min 

3 of 5 min 

9 of 10 min 

10 of 10 min 

10 of 10 min 

10 of 10 min 

Mean 
conipar;son 
value (WL) 

(range) 

0.0009* 
(0.0005-O.0012) 

0.004 If 
(0.0037-0.0045) 

0.0054t 
(0.004 6-0.0062) 

0.O40t 
(0.034-O.051) 

0.)34t 
(O.nO-0.147) 

0.154t 
(0.127-0.179) 

o.isit 
(O.I5I-0.211) 

Equation (I) results 
V K 

0.0010 

0.0033 

- 0.0033 

0.W7 

0.149 

0.177 

0.201 

^ T 
(\VL) 

0.0004 

0.0020 

0.0025 

0.002 

0.006 

0.004 

0.004 

* Corrected for thoron daughters. 
•\ Assuming thoron daughters negligible, 
j Sec STRONO et al. (1975). 

It can be seen that in five of the seven comparisons equation (1) gave radon levels 
10-20% higher than the comparison method, a difference well within the expected 
possible errors. In the other two cases, the comparison method assumed thoroa 

-is-; 
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52 T. L. OGDEN 

daughters to be negligible, and our results show this to be unjustified. The comparison 
method would then be expected to give a result between our w^ and our w^ + iVj-, 
as observed. The first three comparisons, in Table 2 were carried out in surface 
buildings, and the other four in an iron-ore luinc. 

As a check on Table I, the same sample was evaluated for four diflercnt values 
of {Q, VIZ. 10, 30, 50 and 70 min. The answers were within a few per cent of each other. 

The decay of activity of a coal mine dust sample was followed in detail by taking 
counts every five minutes for four hours. The decay curve predicted by the calculated 

**. values of Wĵ  and ivj- fitted the results exactly, confirming that the theory accounted 
for all the observed activity. 

y 
Acknowledgement—Thanks arc due to the various NRPB personnel who co-operaled in the conn-
parisons uith other methods. 
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A P P E N D I X — T H E O R Y 
THE theory gi\cn by OGDEN (1974) was aimed at coal-mine sampling, and covered samples taken 
for about a shift at 2\ l.Tfnin, with a wait time IQ of 50 min. Tnc theory can be extended as follows 
(using the symbols of OGDEN, 1974). 

DilTerent sampling rales can be accommodated by putting the sampling rate I'(l./s) in equations 
(7) and (14) of OGDEN (1974) instead of (he specific value 0.IM17 l./s. end carrying y through to 
equations (16) and (17). 

Shorter sampling times than about S.7 h invalidate the assumption exp(—r/Trc)<*ll, made in 
equation (12). However, the departure from a shift length of 7 h.(2.52x 10* s) can be allowed for by 
factors I 

ICTM = (1 - exp( - r / r „ ) ) /{ l - cxp(-2.52 x 10Vr„)) 

i ^ ^ = {1 _ „ p ( - r / r r c ) ) / { l -exp(-2.52xlO*/r^c)) 

Equation (12) of OctiEN (1974) then becomes (taking TX» = 5.527x10* s and Tn: •= 5247 s; 
T in seconds) \ . 

A'T = "71(0.4047 k r , «p(-1 .809 x 10" ' r) - 0.09415 (1.105 - y) Jtrc exp(-1 .906x10- ' ; )} 

krM is 'lie same as k in OGDEN (1974) (fc is incorrectly defined in the list of symbols there as the 
reciprocal of its true value). T must still exceed 2^ h, unless similar corrections arc made to the 
radon daughter terms. 

Counting begins at a time tg after the end of sampling. Ax alpha particles are emitted in the next 
85 min and A2 in the following 105 min. The count-rate equation (14) of OGDEN (1974) can be inte
grated betweert these limits to give 

Kj, = 4.736 xlO-» o ( i / f , - / < , ) / K 
• WT'-6.O6Sxl0-^°c{dAt-TAt)iy 

where 

a = lO^KKJM - LK) 

6 = MIK 

c = lO'L (I -f 0.0949r)/(7A/ - LJQ , 
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Radon and thoron working levels from dust samples 

d = 
J = 3.859xl0^cxpf-4.31OxIO-*/Q) - 1.821 x 10* cxp(-5.862x lO"* z )̂ 

AT = 1 .972xl0 '^ j , cxp( -1 .809xl0- ' r5 ) - 309.6(1.105 - y)^rc e^p(-1.906 x lO"* f<,) 

L = 4.499xIO'cxp(-4.3IOxlO-' ' /o) - 940.6 cxp(-5.862x 10"*/o) 
A / = 2.197x10'A>,cxp(-l.£09xlO-'/<,) - 131.7(1.105 - y)*rcC)ip(-1.906 X 10"*/<,) 
(/Q in seconds). 
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The overnight collections which we used foreclosed use of Ogden's tables 

so that constants a,b,c,d, were derived from the equations and then 

cross-checked by plotting each constant from the table (See Fig. TAC) 

and extrapolating to the desired sampling time. Both methods agreed. 

In the counting process for the sample filter, total counts during the 85-^105 

minute periods were recorded every 5 minutes. For each room total counts 

versus time were plotted in Fig. TAD. No attempt was made to subtract 

background since this would be a minor correction. No attempt was made to 

correct for counter efficiency, although multiplying counts by 4 or 1/25% 

would do this. Two points can be made with this graph. First, all rooms 

show similar decay rates, only the level is different. Second the flatness 

of the decay curve is indicative of predominantly thoron decay product 

content on the filter. As shown by Rock in "Sampling Mine Atmospheres ' 

for Potential Alpha Energy due to the Presence of Radon-220 (Thoron) 

Daughters," Informational Report 1015, Mining Enforcement and Safety 

Administration, a mixed radon-thoron sample would show a rapid decrease 

in count rate with a half life on the order of 26.8 minutes followed by 

a long half-life decay on the order of 10.64 hours. The first is due to 

the radon (lead-214) the second is due to the thoron (lead-212). Here 

no rapid decay is evident indicating little radon. The half life is 

about 14 hours supporting a largely thoron atmosphere, 

C. Air Sample Results 

Table TA6 gives collection data on air samples taken during the Comprehensive 

Survey. These collections were aimed at measuring thoron and radon working 

levels. Data and results using the Ogden Method are given in Table TA7. 
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Table TA6: Air Sample (Filter) Collection and Background Counting Periods 

Collection 
Site 

Room 8 

Col lection 
Period 

Time 

(min) 

Start 2/25/81, 1:40 P.M. 
Stop 2/26/81, 8:35 A.M. 1135 

Background* 
Period 

Background 
Time 
(min) 

2/26/81, 12:10 P.M. 
2/25/81, 1:35 P.M. 85 

Flow 
Rate 

!l/min) 

18.42 

Room 202 Start 2/24/81, 4:20 P.M. 
Stop 2/25/81, 8:33 A.M. 973 

2/25/81, 12:05 P.M. 
2/25/81, 1:30 P.M. 85 18.42 

Room 306 Start 2/26/81, 7:10 P.M. 
Stop 2/27/81, 8:36 A.M 805 

2/27/81, 12:10 P.M. 
2/27/81, 1:35 P.M. 85 18.42 

*Sample (Filter) counting times were between the end of collection and the 

beginning of the background count. 
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Working Level Results Using Ogden's Method 

Table TA7 

Room's . Room"202 Room"306 

Calibrated (1/min) 18.42 18.42 18.42 

0.307 0.307 0.307 

Alpha 
Detector 
Efficiency 25% 25% 25% 

Counting 85 Minutes 1^033,280 670,340 95,320 
Periods (counts 

105 Minu 

Ogden 
Contants a 

b 

c 

d 

ites . 

Background Collection 
Time 
(min) 

7.071 

1.169 

4.533 

6.315 

85 

762.722 

7.04 

1.174 

4.94 

6.315 

85 

107,5 

6.99 

1.181 

5.533 

6.315 

85 

Counts 134 132 74 

Count 
Rate 
counts/min 1.58 1.55 0.87 

Working 
Levels ^ ( W L ) 

\(WL) 

0.229 

0.0139 

0.162 

0.0105 

0.0255 

0.00215 
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DECONTAMINATION ACTIVITIES 

AT 

LINDSAY LIGHT BUILDING 
161 E. Grand Avenue 
Chicago, Illinois 



INTRODUCTION 

The 161 E. Grand Avenue Building housed the Lindsay Light 
Company from about 1910 to the mid-1930's. The company first 
imported and then manufactured incandescent gas light mantles 
employing natural thorium compounds and incidental to its 
operations deposited thorium materials on surfaces, particu
larly floors,,of the building. 

The United States Environmental Protection Agency (EPA) re
ported on the results of several surveys performed at 161 E. 
Grand Avenue and recommended that, although there is no statu
tory requirement, the building be decontaminated where practi
cable. This recommendation was made to reduce the dose from 
radiation exposure to members of the general public who work 
in or frequent the building. 

The building management chose Radiation Safety Services, Inc., 
to evaluate and, where appropriate, attempt to decontaminate 
the more heavily contaminated floors in the building. This 
was to be accomplished by removal of contaminated floor sur
faces followed by replacement of the floors with new material. 
The work took place during the month of August, 1981. 

Technical Approach. 

The building management and Radiation Safety Services identi
fied areas where the gamma dose rate at 1 meter above the 
floor was 100 microrads per hour or greater. These areas were 
candidates for decontamination. 

The first step for most of the areas was the removal of the 
existing floor coverings, exposing the oak floors. These 
floors were surveyed and were frequently found to contain 
significant surface alpha contamination. The building engi
neer supplied laborers and tools with which the surface layer 
of the flooring could be removed. 

When contamination was found to extend to a greater depth in 
the oak flooring, the floor boards were cut and removed. Fre
quently, the subfloor, which was the original plank flooring 
in the building, was found to be badly contaminated indicating 
the oak flooring had been installed subsequent to the initia
tion of Lindsay Light operations. Since the planking was 
structural, the decision was made to attempt to chisel out 
contamination to a depth of 1/2 inch. It was felt that re
moval of more material might compromise the structural integ
rity of the floors. 

Where contamination did not appear to extend to a great depth 
into the floor the floors were power sanded. The dust from 
sanding operations was controlled by the use of plastic 



sheets. Personnel respiratory protection and hearing protec
tion was supplied to the building laborers. 

The operations were terminated at the request of an owner-
tenant. And the areas in which work had been performed were 
resurveyed. The survey reports are in Appendix A. 

Results and Recommendations 

Areas on the basement, second and fourth floor levels were 
decontaminated. The areas for decontamination were selected 
by the building management and decontamination was interrupted 
at the request of the owner-tenant. The areas decontaminated 
represent the most significant contamination for areas which 
are generally occupied and doses were significantly reduced or 
eliminated at a height of 1 meter from the floor. 

The basement pump room, which is immediately north of the 
boiler room, had a hot spot due to contaminated material used 
as fill around a pipe. The contaminated material was removed 
and the created void was filled with concrete. This reduced 
the external gamma dose from 225 microrads per hour at contact 
with the floor to 60 microrads per hour at contact and 50 
microrads per hour at 1 meter. 

The highest readings in the building were found in the base
ment in Room 8 which was not decontaminated since this is an 
area which is not occupied. If this area is to be occupied "in 
the future, decontamination is strongly recommended and would 
be mandated by State law. 

The EPA reported dose rates of 800 microrads per hour at 1 
meter from the floor in the vicinity of the secretary's desk 
in Room 202. The floor covering and oak flooring were removed 
and the planking chiseled to a depth of 1/2 inch reducing the 
dose rate in the vicinity of the secretary's desk to 250 
microrads per hour at 1 meter from the floor. 

We recommend that where possible the planking be sealed with 
bituminous material to retard radon escape and that a 1/2 inch 
plate of lead be installed prior to replacement of the floor 
and floor covering. This should further reduce the dose rate 
by approximately a factor of 2. 

The conference room in 202 received treatment similar to the 
floor adjacent to the secretary's desk. This reduced the dose 
rate at 1 meter from the floor from the EPA reported maximum 
of 155 -microrads per hour to a maximum of 90 microrads per 
hour . 

We recommend that the floor be sealed with bituminous material 
to retard radon escape prior to the replacement of the floor 
and floor covering material. 



On the fourth floor Streeterville post-production room the 
thin concrete floor was broken up, the oak flooring removed, 
and the planking chiseled and sanded. This reduced the dose 
rate from the 300 microrads per hour reported by the EPA to 
150 microrads per hour at 1 meter from the floor. 

We recommend that the floor be sealed with bituminous material 
to retard the release of radon from this floor. 

Although decontamination was terminated before completion, the 
most important occupied areas demonstrated a significant dose 
reduction consistent with the decontamination effort. Chang
ing space utilization, particularly in the basement, may dic
tate further decontaminations to the levels recommended by the 
EPA. It is recognized that there is a very serious trade-off 
between reductions in already low doses and the expense of 
decontamination. 
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PERFORMED BY: 
R a d i a t i o n S a f e t y S e r v i c e s , I n c , 
1564 A s l i l a n d Ave 
E v a n s t o n , 1 1 1 , 
3 1 2 - 8 6 6 - 7 7 4 4 

DJD 0 2 / 1 3 / 8 4 

60201 

INSTRUMENTSi 

BACKGROUND: 

All CPM readings taKen with a Ludlum Model 16 using an 
Eberline HP-210T, detector. All upad/hr readings taken 
with a Health Physics Instruments, Inc Model 1010. 
The background in relatively uncontaminated portions 
of the building are 10 to 15 u^-^d/hr. In these areas 
the Model 16/HP-210T background >ras 50-70 CPM. 

•Readings taken at the surface of the existing floor. The HPI 1010 
chamber center isL-^ia" from the floor wi+K instrument on floor. 

SCALE 
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Approximate Extent Of 
Fixed Thorium Contamination 

2nd Floor 
161 E. Grand Ave, 
Chicago, 111. 

Instrument: Ludlum Model 6 / HP-210T 
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City of Ch icogo 
H o f o l d Wash ing ton , M a y o r 

Deportment of 
Inspecriondl Services 

Horry L. Monley 
Acting Cornmissioner 

City Hoi!, Roo.-n 900 
121 North LoSolle Street 
Chicogo, Illinois 60602 
(312)744-3401 

January 31, 1984 

151 East Grand Associates 
James Smyth, Partner 
161 East Grand Avenue 
Chicago, IL 60611 

Re: 

i - ^ ^ j i 

Radioac t ive Thorium Radia t ion 

Dear Mr. Smyth: 

The Department of Inspectional Ssrvices has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern mantle 
manufacturing prior to 1936, in the building at 
161 East Grand Avenue. ' 

To protect the health of any construction workers, 
occupants, guests and general public from excessive 
radiation, it is .recommended that your files contain 
certified evidence of adherence to the follov/ing 
precautions. 

1. That all repair work v/as done in 
conformance with "Illinois Rules and 
Regulations for Radiation Protection", 
Parts A & D issued by the Illinois 
Department of Nuclear Safety. 

2. That all workers have been informed 
concerning the nature and possible 
hazards involved. 

3. That appropriate health and safety 
measures were instituted to: 

a. protect workers and other 
building occupants and 

b. assure property in the building 
is not further contaminated. 

4. That survey data was collected for 
alpha, beta and gamma or other radia- . 
t'ion measurements of air and water 
samples, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thorium waste, plus the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmental Protection Agency. 
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That t h e name and add re s s of t h e 
di.'-.posal s i t e did conform to the ban 
on clumping of any r a d i o a c t i v e v^aste 
v ; i th in t h e C i ty of Chicago pu r suan t 
t o s e c t i o n 17-6 .2 of t h e Municipal 
Code of Chicago . 

That minimum r e p r e s e n t a t i v e smear 
samples from su r f aces on the 1 s t and 
2nd f l o o r s of t h e b u i l d i n g were taken 
t o s u b s t a n t i a t e vrark r e l a t e d v;astes 
were n o t f u r t h e r spread througliout ' 
t h e b u i l d i n g . 

That r e p r e s e n t a t i v e s of the Ci ty of 
Chicago, t h e I l l i n o i s Department of 
Nuclear S a f e t y and t h e U. S. Environ
menta l P r o t e c t i o n Agency were allowed 
t o obse rve an^ moni tor the c o n s t r u c t i o n 
work d u r i n g t h e c r i t i c a l demol i t ion 
p e r i o d . 

S i n c e r e l y , 

T . T . Kason 
Deputy Commissioner 

cc : «̂ Ea:'a;-;-a>01:t& 
Steve Rothblatt 
Paul D. Eastvold 
Bernadine Wright 
James Barrett 
George Wienold 
John Evanoff 



October 9, 1981 

Mr. Chris Ball 
Browne and Storch 
100 E. Ohio 
Chicago, IL 60611 

Dear Mr. Ball: 

Enclosed you will find a technical report of our activities at 
the 161 E. Grand Building, a log of daily activities and our 
invoice. 

If you or the tenants in the building have questions, you or 
they are free to call me at 866-7744. 

Sincerely, 

Eli A. Port 
Certified, American Board of 
Health Physics 
Registered Professional Engineer 

EAP:ws 

Enclosures 



DAILY LOG OF 161 E. GRAND ACTIVITIES 

August 6. Resurveyed to confirm areas to be decontaminated. 
1/2 day 

August 7. Worked with laborer Norman. Removed thorium from 
basement and filled hole with concrete. Began to break floor 
on 4th floor. 9:00 to 4:30. 

August 10. Arrived at 8 o'clock and waited for the laborer to 
arrive until 9:30. When he did not arrive, went to 4th floor 
and continued breaking up the concrete floor until noon. 

August 12. Started job with laborer Todd and continued demo
lition of 4th floor concrete. Attempted to scrape thorium 
contamination with 1 1/2" plane. 10:00 to 4:15. 

August 13. Arrived at 9 o'clock and waited for Bill until 
9:30. Continued to plane the 4th floor. Began to break up 
floors in 202. 9:00 to 5:00. 

August 18. Planed 4th floor, removed most of floor in 202. 
9:15 to 5:15. 

August 19. Planed 4th floor and then sanded floor with disc 
sander. Some hot spots remained on 4th floor and need to be 
removed. Removed floor covering in 202. 9:00 to 5:15. 

August 20. Finished removing thorium from 4th floor. Some 
regions were chiseled 1/2" into subfloor planking. Began 
sanding floor in 202. Found alpha contamination was removed. 
However, gamma field still remained high. Started to remove 
floor boards to reach subfloor. 9:30 to 5:30. 

August 25. Using new saw blades, cut through floor boards. 
At request of tenant, terminated work and began to pry up the 
floor boards and clean up radioactive dust generated by 
sawing. 8:15 to 12:15. 

August 27. Removed all floor boards in 202, sanded entire 
subfloor and chiseled out remaining alpha activity in 202 
conference room. Alphia was reduced from greater than 10,000 
CPM to less than 500 CPM. Gamma field reduced over most of 
floor to 50% or less of the original values. Remaining 
activity in the subfloor planking. 12:00 a.m. to 8:45 a.m. 
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July 15, 1981 

Mr. Chris Ball 
Browne & Storch 
100 E. Ohio Street 
Chicago, IL 60611 

Dear Mr. Ball: 

Thank you for inviting Radiation Safety Services, Inc., to 
submit a proposal for supervision of the decontamination of 
thorium residual activities in the 161 E. Grand building. As 
you are aware, there are at present no federal or state regu
lations requiring decontamination of the building. However, 
good radiological health practice dictates that the building 
be decontaminated as much as is practical. Radiation Safety 
Services, Inc., is prepared to assist you in meeting this 
goal. 

Radiation Safety Services, Inc., is a health physics consult
ing firm offering a wide range of technical and administrative 
services to clients in government/ industry, medicine, educa
tion and the legal professions. We differ from other health 
physics consulting firms in several important ways, 

• Qualifications: 
The principals of our firm are Certified Health Physi
cists (certified by the American Board of Health Phys
ics) and are Registered Professional Engineers. We 
have successfully organized, administered and executed 
large-scale and small-scale radiation protection pro
grams. We also have worked with state, national and 
international agencies in the development of radiation 
safety standards and practices, 

• Personnel assignment: 
Only principals of the firm do consulting. Use of 
support staff in client facilities is limited to 
operational services. 

• Methodology: 
We use the implementation consulting method. This 
approach, designed .t.o leave clients with more than 
reports and additional paperwork, ensures that the 
consulting process produces tangible and meaningful 
results. 
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In addition Radiation Safety Services, Inc., has unique exeri-
ence with thorium contamination. ^ 

• We have been consultants for over two years to the 
City of West Chicago regarding thorium residuals on 
the site wĥ ire Lindsey Light & Chemical moved in the 
1930's. We are also responsible for evaluating and 
decontaminating approximately 100 residential and 
commercial properties in the City of West Chicago. 

• We jutilize instrumentation specifically designed for 
measuring the type and level of radiation resulting 
from thorium residual contamination. This instrumen
tation which was loaned to one of the governmental 
agencies during its survey of the 161 E. Grand build
ing, is far more suitable for evaluating radiological 
health problems resulting from thorium contamination 
than instrumentation routinely available and used in 
operational health physics. 

e We are experienced in managing public and employee 
relations efforts designed to minimize the concern of 
the public and workers in areas where thorium contami
nation is present. This is accomplished by presenting 
adequate and factual information to concerned individ
uals in a non-alarming fashion. 

Radiation Safety Services, Inc., will supervise 161 E. Grand 
building employees to insure that decontamination operations 
are performed in a radiologically safe fashion. The objective 
of the decontamination operation will be to reduce environmen
tal radiation doses in the building to 100 mrem or less in all 
accessible areas. Building employees will be supervised and 
directed as necessary to prevent further spreading of contami
nation or contamination of themselves. When necessary em
ployees will be decontaminated prior to ending their work day. 
Air sampling will be conducted in restricted^areas and respi
ratory protection against radioactive dusts will be provided 
as needed. 

Radiation Safety Services, Inc., will provide a Ph.D. health 
physicist with several years of experience in evaluating and 
decontaminating thorium contaminated properties. The health 
physicist will directly supervise building employees in decon
taminating the thorium residuals and will work with you to 
answer questions asked by employees, building tenants, or 
members of the public. Where additional labor is required, 
Radiation Safety Services, Inc., will provide a skilled health 
physics technician to assist building employees in the 
decontamination operations. 
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Radiation Safety Services, Inc., will provide all necessary 
survey, air monitoring and anticontamination^rotection in
cluding respiratory protection. The duration of operations 
will depend upon the building employees' available time. 
Therefore, our charges will be based upon a daily rate which 
is $350 per day for the Ph.D. health physicist and $150 per 
day for the health physics technician. Work will start within 
two weeks of our receipt of a purchase order. You will be 
billed monthly with payment to be made in 30 days. 

We look forward to assisting the management of the 161 E. 
Grand building in eliminating this unnecessary exposure of 
irradiation resulting from thorium contamination. If you have 
any questions, please contact me at 866-7744. 

Yours truly. 

Eili A. Port 
Certified, American Board of 
Health Physics 
Registered Professional Engineer 

EAP:ws 

I 



RSSI 
6312 West Oakton Street 

Morton Gtove. IL 60053-2723 
708-965-1999 

Fax 708-965-1991 

August 31, 1992 

Matthew Babich 
Facilities Project,Design Engineer 
Optimus 
161 East Grand Avenue 
Chicago, Illinois 60611 

RE: SURVEY RESULTS OF DEMOLITION PROJECT PERFORMED ON 
AUGUST 17, 1992 

Dear Matt: 

This letter summarizes the results of the thorium contamination 
survey performed at 161 East Grand Avenue by Bryan Bagg on August 
17, 1992. Results of the survey indicate that no thorixom 
contamination below detection limits was found on the demolition 
material and that the detection limits are below the Illinois 
Department of Nuclear Safety (IDNS) 32 lAC Chapter II, Part 340, 
Appendix C DECONTAMINATION GUIDES for release of facilities for 
unrestricted use. Significant activity was detected through a 
small opening between plywood sheets laid over the original 
floor, but this area was not disturbed during the demolition 
activity. 

The survey consisted of monitoring for thorium contamination 
during demolition of part of a wall for a doorway in the second 
floor conference room and in the computer graphics client waiting 
room. Dose rates were also measured in these rooms and in the 
first floor reception area located below the demolition area. 

A Health Physics Instruments Model 1010 Tissue Equivalent 
Ionization Chamber was used to measure dose rates. An Eberline 
Rascal Model PRS-1 with a Ludlum Model 43-5 Alpha Scintillation 
Probe was used to measure surface alpha emitter contamination. 

Prior to demolition, the wall area for the doorway was surveyed 
for dose rates and alpha emitter contamination. Plastic sheets 
were laid on the floor to collect dust and debris generated by 
the demolition. During demolition, material was cut from the 
wall using a power saw in approximately two foot by two foot 
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sections. Bob CisJce and Larry Benz of Benz Construction 
performed the demolition and were informed of the possibility of 
contamination. The sections were surveyed for alpha emitter 
contamination after removal from the wall. Generated dust and 
debris collected on the plastic sheet was also surveyed. After 
demolition was completed, the exposed inner wall surfaces were 
surveyed for alpha emitter contamination. At the request of 
George Slominski, dose rates were measured in the first floor 
reception room below the demolition area. 

Survey report results are attached. With the exception of the 
small opening in the plywood floor, all alpha emitter 
contamination was below IDNS guidelines for unrestricted use. 
Demolition material was disposed as normal trash since no 
contamination was identified. Dose rates around the demolition 
site ranged from 20 ̂ Rad per hour (jiRad/hr) to 700 juRad/hr. Dose 
rates in the first floor reception area ranged from 60 /iRad/hr to 
200 )iRad/hr. 

It is recommended that if additional demolition activity occurs 
in the building, a survey be performed before and during 
demolition activities since significant alpha emitter 
contamination was identified beneath the plywood floor covering 
in the second floor conference room. 

If you have any questions or require additional information, 
please contact Terry Liaboe or myself at 708-965-1999. 

Sincerely, 

Bryan J. Bagg y]/ 
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SURVEY REPORT 

2ND FLOOR CONPERENCE ROOM 

A. 
Demolition 
^rea 

B. C, 

Source of Ionizing Radiation 

Type 

Alpha 

Beta 

Gamma 

Form 

Th-230 

Th-230 daughter 
products 

Th-230 daughter 
products 

AREA 

A. Floor 

B. Floor 

1 meter above A. 

1 meter above B. 

Area between A & B down 
length of wall. 

C. Small slit in plywood 
floor 28 inches from wall. 

D. Center of room on 
floor. 

SURVEY FINDINGS 

HPI 1010 
jLtRad/Hour 

700 

400 

200 

200 

60^ 

20 

RASCAL 
DPM/100 CM* 

< 51 

< 51 

< 51 

< 51 

< 51 

24,000 

Increases as floor is approached. 

HPI 1010: Health Physics Instrximents Model 1010 Tissue 
Equivalent Ionization Chamber. 
Calibrated 8/12/92. Room Background=20 juRad/Hour 

RASCAL: Eberline Rascal with Ludlum 43-5 Alpha Scintillation 
Probe. Calibrated 7/31/92. 
Limit of Detection=51 dpm/lOO cm^ 



SURVEY REPORT 

COMPUTER GRAPHICS CLIENT WAITING AREA 

Icopier 

A.I 

Source of Ionizing Radiation 

Demolition 
Area 

B. 

Computer 
Graphics 
Manager's 
Office 

Type 

Alpha 

Beta 

Gamma 

AREA 

A. Floor 

B. Floor 

1 meter above A. 

1 meter above B. 

Area between A & B down 
length of wall. 

SURVEY FINDINGS 

HPI 1010 
ttRad/Hour 

500 

200 

100 

100 

60 

Form 

Th-230 

Th-23 0 daughter 
products 

Th-230 daughter 
products 

RASCAL 
DPM/100 CM^ 

< 51 

< 51 

< 51 

< 51 

< 51 

Increases as floor is approached. 

HPI 1010: Health Physics Instruments Model 1010 Tissue 
Equivalent Ionization Chamber. 
Calibrated 8/12/92. Room Bac]cground=20 /jRad/Hour. 

RASCAL: Eberline Rascal with Ludlum 43-5 Alpha Scintillation 
Probe. Calibrated 7/31/92. 
Limit of Detection=51 dpm/lOO cm^ 



SURVEY REPORT 

FIRST FLOOR RECEPTION AREA 

AREA 

A. Desk Sitting Area 

B. Edge of Desk 

C. Edge of Desk 

Source of Ionizing Radiation 

Type Form 

Gamma Th-230 daughter 
products 

SURVEY FINDINGS 

F l o o r 
URad/Hour 

200 

200 

200 

4 f e e t above 
f l o o r 
jKRad/Hour 

80 

60 

60 

HPI 1010: Health Physics Instruments Model 1010 Tissue 
Equivalent Ionization Chamber. 
Calibrated 8/12/92. Room Background=60 /xRad/Hour. 
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VUlL^ 

- q ^ 

Background ^ ^ ^ . _ X^^V^ ., ^ ^ s ; ^ . (̂Ŝ .̂ c>c*̂  
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Final Report On a Survey of the 

Former Lindsay Light Company Building 

at 

161 East Grand Avenue, Chicago, Illinois 

May, 1981 



INTRODUCTION 

The building at 161 East Grand Avenue, Chicago, Illinois, was formerly utilized 

by the Lindsay Light Company between 1910 and 1936 to manufacture incandescent 

gas light mantles with radioactive thorium compounds. No regulations governed 

the possession and usage of radioactive source and byproduct materials at that 

time nor were radiation health effects well understood. Consequently, it was 

suspected the building might still contain residual radioactive contamination. 

A series of data collections were performed by the U.S. Environmental Protection 

Agency, the Occupational Safety and Health Administration and the Illinois 

Department of Nuclear Safety between November 1980, and March 1981. Residual 

thorium contamination was found on every floor and in the basement, principally 

in the northwest and west-central portions of the floors. The contamination 

manifests itself by elevated gamma ray emissions and by elevated thoron gas 

working levels in the air. Limited sampling on exposed areas did not show 

removable alpha particle contamination. Dose measurements made in selected 

occupied areas were clearly elevated and unwarranted, but fortunately, not 

in excess of Title 10, Part 20.105 of the Code of Federal Regulations. 

Prompt cleanup of specific areas is strongly recommended to reduce personnel 

exposures to levels as low as reasonably achievable. 



NOTE 

In the interest of clarity, this report has been subdivided into a Main 

Report and a Technical Appendix. The Main Report is intended for the 

general public while the The Technical Appendix is, as the name implies, 

additional supportive technical material intended for persons acquainted 

with radiation health physics. 

n 
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Comprehensive Survey 

U.S. Environmental Protection Agency 

Larry Jensen 
Carl Onesti 

Occupational Health and Safety Administration 

Craig Henderson 
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I. SPECIFICATION OF THE SITE ' 

Lindsay Light Company once manufactured incandescent gas mantles for home 

and street lighting in a building on the southwest corner of Indiana and St. 

Clair Streets from at least 1910 until 1936. During that time span (on 

April 14, 1913, to be exact) Indiana Street became Grand Avenue. Grand 

Avenue is half a mile north of the central Chicago "Loop" area and St. 

Clair Street is a quarter of a mile west of Lake Michigan. Today, at 161 

East Grand Avenue, a greystone nameplate four stories up still reads Lindsay 

Light Company although the company moved to West Chicago, Illinois over the 

period 1931-36. The building is jointly owned by the 161 East Grand Co-op 

and managed by Browne and Storch, a real estate firm. Representative of the 

tenants in the building are film, video tape and sound production firms, an 

architect, an insurance investigator, and a locksmith. 

II. RECOGNITION OF A POSSIBLE RADIATION PROBLEM 

Interest in the Lindsay Light Company did not arise directly but grew through 

events 30 miles west of the "Loop" in suburban West Chicago, Illinois. A 

rare earths *extraction operation run by Kerr-McGee Chemical Corporation had 

terminated operations in 1973 and the company had asked to be released from 

its Nuclear Regulatory Commission (NRC) license. Subsequent surveys showed 

the factory buildings were extensively contaminated and several million 

pounds of radioactive materials, principally thorium with some uranium, were 

exposed in an open waste dump. 

*The rare earths are elements 58-71 in the Periodic Table of the Elements, 

from cerium to lutetium, and are used, to give two examples, for grinding 

compounds and high strength magnets. Ironically, they are quite 

abundant. 
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I. SPECIFICATION OF THE SITE ' 

Lindsay Light Company once manufactured incandescent gas mantles for home 

and street lighting in a building on the southwest corner of Indiana and St. 

Clair Streets from at least 1910 until 1936. During that time span (on 

April 14, 1913, to be exact) Indiana Street became Grand Avenue. Grand 

Avenue is half a mile north of the central Chicago "Loop" area and St. 

Clair Street is a quarter of a mile west of Lake Michigan. Today, at 161 

East Grand Avenue, a greystone nameplate four stories up still reads Lindsay 

Light Company although the company moved to West Chicago, Illinois over the 

period 1931-36. The building is jointly owned by the 161 East Grand Co-op 

and managed by Browne and Storch, a real estate firm. Representative of the 

tenants in the building are film, video tape and sound production firms, an 

architect, an insurance investigator, and a locksmith. 

II. RECOGNITION OF A POSSIBLE RADIATION PROBLEM 

Interest in the Lindsay Light Company did not arise directly but grew through 

events 30 miles west of the "Loop" in suburban West Chicago, Illinois. A 

rare earths *extraction operation run by Kerr-McGee Chemical Corporation had 

terminated operations in 1973 and the company had asked to be released from 

its Nuclear Regulatory Commission (NRC) license. Subsequent surveys showed 

the factory buildings were extensively' contaminated and several million 

pounds of radioactive materials, principally thorium with some uranium, were 

exposed in an open waste dump. 

*The r a re earths are elements 58-71 in the Periodic Table of the Elements, 

from cerium to lutetium, and are used, to give two examples, for grinding 

compounds and high strength magnets. Ironically, they are quite 

abundant. 



In writing a decommissioning plan for the NRC to deal with.this situation, 

Kerr-McGee noted that they had purchased the facility from American Potash 

and Chemical Corporation in 1967, which, in turn, had purchased their operation 

from Lindsay Light and Chemical Company in 1958. Lindsay first occupied the 

West Chicago site in 1931 when they expanded their operations from downtown 

Chicago and changed their name to Lindsay Light and Chemical Company. Between 

1931 and 1936, they fully translocated from Grand Avenue to West Chicago. 

Interest aroused by the West Chicago problem led to curiosity about the 

earlier Lindsay site. "Was it also radioactively contaminated?" The building 

was found to be located at Grand and St. Clair (By whom and how has not been 

determined). No records, however, have been identified showing any building 

surveys were made then. The Chicago Tribune newspaper apparently found out 

about the building through the West Chicago situation and referred to it in 

a series on radioactive waste in October 1978. The first indication that 

•there might actually be residual materials left in the building came from 

Radiation Safety Services, Inc., a health physics consulting firm, that 

reported in the fall of 1980 that they had measured radioactivity in the 

halls while visiting their messenger service. At this point EPA arranged 

for a survey of the building. This was the subject of the "Preliminary 

Report on 161 East Grand Avenue Chicago, Illinois, November 17, and 24, 1980." 

III. BACKGROUND INFORMATION ON GAS LIGHT MANTLE MANUFACTURE 

The problems with Lindsay arose because thorium compounds used in the 

manufacture of gas mantles contain some atoms of the Thorium Decay Series, a 

naturally occurring seauence of radioactive elements starting with thorium-

232 and radioactively decaying to lead-208 (see Fig. 1). 
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Some uranium, more specifically the Uranium Decay Series, might have been 

present as a contaminant (see Fig. 2). It is probably safe to say that the 

thorium was not given special handling. Little was known of the health 

effects associated with radiation exposure at the time nor was there a 

regulatory system to provide an oversight function. As a result solutions 

and powders of thorium compounds were probably not treated with tidiness and 

caution. At this point a short diversion to explain the mantle making process 

may be helpful. 

Mantles were generally woven from cotton, ramie, or artificial silk fibers 

in the form of a long tube. The tubes were treated with a solution containing 

25-50% thorium and cerium nitrates (Cerium is one of the rare earths). In 

treating the tubes the solution was about 98-99 parts thorium to 1-2 parts 

cerium nitrate. Small quantities of beryllium and magnesium nitrates were 

also added for strength. Treated tubes were cut to the desired length and 

one end was closed with asbestos thread. The mantles were fixed with a 

thorium solution containing considerable alumina and alkaline earths. Once 

the fixed mantle was dried and shaped it was "burned off" whereby nitrates 

were converted to oxides by an intense flame. Mantles which survived the 

flame treatment were dipped in collodion for strength and then sold.* 

*From "Monazite, Thorium, and Cerium", Information Circular 6321, August 1930, 

Department of Commerce - Bureau of Mines. 
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^Cotsplex energy peak vhlch would be incompletely resolved by Instruments of laoderacely low resolving power such ss sc lnc lLlacors . 

Daca taken from: Table of Isotopes and USNIU)l,-T8-802. 

file:///jhere


IV. SURVEYS 

A. Prel iminary Survey 

The Preliminary Survey was conducted in tandem with the Illinois Department of 

Nuclear Safety (IDNS) in November, 1980. The report filed on this "Preliminary 

Report on 161 East Grand Avenue, Chicago, Illinois, November 17 and 24, 1980," 

concluded that some portions of the building were indeed contaminated with 

radioactive materials, that the material was thorium, that it did not appear to 

be removable and that excess alpha radiation appeared in the air in a room with 

elevated gamma radiation on the floors. 

B. Comprehensive Survey 

Subsequently, a thorough and more extensive survey was initiated between January 

and March 1981, this time in conjunction with the Occupational Health and Safety 

Administration. Each room in the building was surveyed for localized gamma 

radiation. Thermoluminescent dosimeters were placed in critical occupied 

locations. Air samples were collected in three rooms and determinations of 

radon-220 and radon-222* working levels were made. 

V. GENERAL SURVEY RESULTS WITHOUT DISCUSSION 

A. Building Surveys 

a. Preliminary Survey 

On November 17 an exploratory survey was performed in the Lindsay building 

to test the allegations of contamination. EPA requested the assistance of 

the Illinois Department of Nuclear Safety (IDNS) because of their possible 

jurisdiction in this matter. 

*Radon-220 and radon-222 are radioactive gases emitted from the Thorium and 

Uranium Decay Series, respectively (See Figs. 1,2). 



EPA used a sodium iodide crystal to detect' gamma rays emitted from any 

contaminated areas and a micro-roentgen (micro-R meter) to measure gamma ray 

exposure rates in micro-roentgen per hour (uR/hr)(Table TAl in the Technical 

Appendix gives complete instrumentation data). 

The surveys were performed on the evening of November 17 and 24, so as to 

minimize both the disruption to normal business operations of the tenants 

and to avoid generating unnecessary concerns before information was fully 

collected and analyzed. Surveying in the evening, however, had the draw

back of not letting us gain access to each and every room. The basement, 

1st floor, accessible portions of the 2nd and 3rd floors, and the 4th 

floor were surveyed. Resurvey data discussed later in this report should be 

considered to be better than preliminary survey data because specific infor

mation about the character, levels and distribution of contamination were 

known. 

Roughly, the general background of the building was found to be 20-25 

uR/hr as measured with the micro-R meter on contact with the surface. 

Scattered basement areas showed readings elevated over this running to 

165 uR/hr on contact with the surface (including background). An area 

on the 1st floor restricted to the northwest corner of one office and an 

adjacent pipe showed a reading of 380 uR/hr on contact (including back

ground). O'^er the 1st floor reception area exposure rate readings increased 

with height. The most extensive areas of contamination were located on 

the 2nd floor in Room 202 and the adjoining hallway. A contact reading 

of 1100 uR/hr (including background) was measured in a conference room. 

This room was over the 1st floor reception area and was thought to probably 

explain the increased readings with height measured there. Surveyed portions 

of the third and fourth flootjs did not show appreciably elevated readings. 



It was concluded from the results of the Preliminary Survey that the 

allegations of contamination were valid. The material was localized and 

appeared to be spotty rather than spread over a large area. The latter 

conclusion was reached because of the rapid changes in surface readings with 

a small change in distance from the source. A comprehensive survey of the 

premises was deemed warranted. 

b. Comprehensive Survey 

On January 22, February 12, February 20 and March 2, 1981, the basement 

and all four floors were surveyed completely by EPA and the Occupational 

Health and Safety administration (OSHA). OSHA had, when informed of the 

preliminary survey results, elected to assist EPA in further surveys. IDNS' 

felt they wished to review the final survey report but declined to spend 

additional personnel time on this matter. EPA collected air samples on 

February 24, 25, and 26, and took a gamma ray spectrum on February 24. TLDs 

were placed on January 22 and collected on March 2. 

Each room was walked through with a sodium iodide crystal (See Table TAl 

in the Technical Appendix for instrumentation details). Representative 

readings were taken in every room on contact with the surface and at one 

meter above the surface with a micro-R meter. Additional readings were 

taken at points identified by the sodium iodide survey meter to be appre-

• ciably elevated over background. Again, background was estimated from 

the lowest micro-R readings encountered. These ran about 20-25 uR/hr at 

both contact and one meter, although, 1st floor readings dropped below 

20 uR/hr and in some cases were as low as 10 uR/hr. 



Basement readings are shown in Figs. 3 and 4. Contact readings are highest 

in Rooms 1,2,8 and 12, in the hallway near Room 5, and in the room adjacent 

to the boiler. The highest reading in the building was measured in Room 

8 where what appeared to be a chimney had been partially plugged with 

concrete. The chimney reading was 3200 uR/hr on contact with the micro-R 

meter (including background). The room is used for storage of recording 

tapes and commercials and is generally not occupied. 

First floor background levels (See Fig. 5,6) were in general, the lowest 

in the building. Elevated gamma ray readings were restricted to two 

areas, the front reception area and one section of the northwest office. 

In the reception area it was reaffirmed that exposure readings increased 

with height indicating an overhead source. In the office area the 

contamination appeared over 10-15 feet of the wall in the northwest corner 

and also appeared to be associated with a large vertically standing pipe. 

Resurveys of the second floor (See Fig. 7-15) showed almost all 

contamination to be limited to the northwest corner of the floor comprising 

Rooms 200, 201, 202, a corner of Room 214, and the adjacent hallway. 

Roughly the highest readings are on a northwest - southeast line. Two very 

restricted spots of contamination were found at a pipe hole in the 

southeast corner of the floor and on a section of floor in the south 

central hallway. 



Fiqure 3 :Micro - Roentgen Meter Readings , Contact With Floor , in Basement 

(All readings are'In micro - roentgens per hour , uR/hr . ) 
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. i.juie '+;riiutu - Koentgeo f'eter Readings at One Meter Above Floor in the Basement 

( All readings are in micro - roentgens per hour , uR/hr . ) 
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i-igure 5 : Micro - Roentgen Meter Readings , Contact With Floor 

C All readings are.in micro - rcientgens per hour , uR/hr.) 
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Figure 6 : Micro-Roentgen Meter Readings at One Meter Distance 

CAll readings are In mlcro-roentgens per hour , uR/hr , ) 
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Figure 8-:-Micro--^ Roentgen^ Meter Readings -,•• Contact-With Floor •,-• in Room 200 
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Figure.ll-:MJcro;=-Roentgen Meter Readings , Contact With Floor , in-HalU.;ay-near Room 202 • -
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In Rooms 200, 201, and 202 along with the adjoining hallway, dual readings 

with the micro-R meter and a pressurized ion chamber (PIC) were made (See 

Figs. 16-18). The micro-R meter is handy for surveys because it is small, 

light and sensitive, but it can give exaggerated readings where low energy 

gamma rays are present. The PIC comprises two heavy, bulky and expensive 

pieces that give very reliable readings without the problem of over response 

to low energy gamma rays. Both instruments were used to obtain readings at 

the same location and at the same height, one meter off the floor. To the 

limits of the PIC (500 uR/hr) this allowed a working conversion from micro-R 

meter readings to equivalent PIC readings. PIC readings should be considered 

much closer to true. Within the range 0-300 uR/hr the micro-R meter was 

found to read approximately twice the PIC readings (See Table TA2 and Fig. 

TAA in the Technical Appendix). Consequently, micro-R meter readings ..can be 

compared to "true" by reducing them by half. 

The third floor (See Figs. 19-20) showed the greatest contamination in an 

area in the west central portion of the building. Limited areas of 

contamination were found in the northwest corner - Room 300 and the adjacent 

hallway - and in the southeast corner near the service elevator. 

As with the third floor the primary area of contamination on the fourth 

floor (See Figs. 21,22) was in the west central portion of the floor. 

One somewhat isolated, but considerably elevated spot was also identified 

in the northwest corner. 
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Figure 21 : Micro - Roentgen Meter Readings , Contact With Floor 

(.All readings are: in micro - roentgens per hour,uR/hr. ) 
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...I.IU - Kuentgen Meter Readings at One-Meter Distance 

.( All readings: are.in micro-roentgens per hour , uR/hr; ) 
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B. Gamma Energy Spectrums 

A portable multi-channel analyzer (MCA) was used to obtain the gamma energy 

spectrums of two contaminated spots within the buildings (See Figs. 23 and 24). 

Since.the gamma rays emitted by various radionuclides have unique energies, the 

MCA can be used to identify these energies and thereby identify unknown radionu

clides. One set of spectrum was obtained during the Preliminary Survey for the 

inside of the doorway in Room 202. The other was obtained during the Comprehensive 

Survey for the Basement in Room 8 where the highest gamma exposure rate reading 

in the building was measured. In the former spectrum a cesium-137 check source 

was used to calibrate the MCA and a modern Coleman brand gas light mantle was 

used for comparison. For the latter survey a small quantity of thorium dioxide 

was obtained and used for calibration and comparison. The cesium-137 peak was 

also used for an comparison. In both cases thorium was easily identified as the 

source of the contamination by matching the characteristic locations of the 

known peak positions with the unknown peak positions (See Figs. 23,24). 

C. Thermoluminescent Dosimeter Data 

Based upon the results of the Preliminary Survey thermoluminescent dosimeters* 

(TLDs) were placed in critical areas of major concern(See Fig. 25). Three TLDs 

were placed in a plastic amulet at each location to get an averace (exposure at 

that point. 

* TLDs are 1/8 inch square chips of lithium fluoride that are used like film 

badges to measure radiation exposure. 
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Room 202 had shown predominantly higher gamma exposure readings and was fully 

occupied by an architectural firm. Eleven TLD amulets were placed there. On 

the first floor two TLD amulets were placed in the office area where higher 

exposure readings had been measured during the "Preliminary Survey. One was 

placed on a pipe and the other was placed on the wall side of a desk. Part -

way through the exposure period the desk was shifted slightly, but probably 

not enough to alter the data substantially. A third TLD amulet was placed 

under the front edge of the receptionist desk because elevated readings from 

the floor above had been measured there and because it appeared to have a high 

occupancy. The fifteenth TLD amulet was placed over the arch in the middle of 

Room 318. This was for background to assess the normal radiation level of the 

building. Amulets were exposed from January 22 until March 2. Exposure results 

are shown in Table 1. Dose equivalent numbers in millirem (mrem) were divided 

by the hours in the exposure period to give hourly rates. The continuous ^ 

exposure were taken to be 24x7 = 168 hours per week and 24x365 = 8760 hours 

per year. Workplace exposure was taken to be 40 hours per week and 40x50 = 2000 

hours per year. Discussion of these results will be made later in this report. 

D. Smears 

During the preliminary survey, two smears* were taken at points in the basement 

that showed elevated micro-R meter readings. The basement floor, unlike most 

of the building, was readily accessible, not being covered with carpet or tile. 

Fig. 3 shows the points where smears were taken. 

*Smears are small disks of paper rubbed across a potentially contaminated spot 

to assess the degree of removable contamination in a given area, usually 

100 cm2. 
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Immediate survey of the smears with an alpha scintillation dectector were 

negative. Smears were sent to the IDNS laboratory for gross alpha and gross 

beta measurements. The results were so low that it appears the radioactive 

material is not readily removable. However, if contaminated areas are uncovered 

in the future this conclusion should be rechecked. 

E. Air Samples 

During the Preliminary Survey an air sample was taken in Room 202 where elevated 

gamma readings were obtained and in Room 302 which was believed to be 

uncontaminated. Subsequent surveying showed the room to have a slightly elevated 

exposure level. 

Air samples were taken because in both the Thorium Decay Series and the Uranium 

Decay Series (See Figs. 1,2) radioactive gases are formed at one stage in the 

decay process. For the Thorium Decay Series the gas is called radon - 220 or 

thoron for short. For the Uranium Decay Series the gas is called radon - 2*22 or 

radon for short. Spots of thorium or uranium contamination on the floor will 

emit thoron and radon, respectively, and this gas can then diffuse through 

overlying materials like carpets into the air. The risk would be exposing the 

lungs to the decay products of the radioactive gas. 

Air samples taken in Rooms 202 and 302 showed that the gross airborne alpha 

radiation levels measured immediately after collection ceased were 3.5 times 

as great in Room 202 as in Room 302. This indicates only that one room has more 

alpha emitting materials in the air not that the air is hazardous. No absolute 

airborne alpha concentrations were calculated at that time because: 

(1) filters had to be read immediatlely rather than waiting 

the necessary five hours for decay. This was due to 

time constraints on being in the building after normal 

working hours. ' 
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(2) glass fiber filters were all that were available at the 

time and these tend to trap particulates among the fibers 

where they are less likely to be detected by alpha 

radiation counting devices. 

(3) and calibrations for the air sampler and the alpha 

scintillation filter reader were inadequate. 

Subsequently, during the Comprehensive Survey air samples were collected in 

Room 8 (basement). Room 202 and Room 306 (See Figs. 3,10,19). These rooms were 

chosen because Room 8 had the high exposure chimney. Room 202 showed extensive 

contamination and was fully occupied, and Room 306 showed low background levels. 

It was decided to measure the thoron and radon levels directly, rather than 

measuring gross alpha levels. A surface filter was used to obtain an air sample 

in each room and the method of Ogden was used to calculate thoron and radoli 

working levels* (See Technical Appendix for Ogden's paper). 

The results are: 

Thoron Radon 

(WL) (WL) 

Room 8 0.229 0.0139 

Room 202 0.162 0.0105 

Room 306 0.0255 0.00215 

*Working levels are energy units related to air concentrations of alpha emitting 

decay products of thoron and radon. 
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VI. RESULTS 

A. Background Levels 

Specification of a background radiation level for the Lindsay building is a 

necessary first step. Trace amounts of radioactive materials in building 

materials can elevate the natural background of a structure. The Lindsay 

building is brick and therefore would be expected to have a slightly higher 

radiation background. A quantification of this level can be estimated by looking 

for the lowest measured levels in the survey results shown in Figs. 3-22. In 

general, the lowest levels are in the range 15-25 uR/hr as measured by the micro-R 

meter at one meter. First floor levels tend to group more about 15 uR/hr,with 

several falling near 10 uR/hr. It was reported the First floor had been 

sandblasted at one time. If so, this may have removed surface contamination 

and, thus, lowered the background. 

Overall, it appears that about 20 uR/hr is a reasonable level for background as 

measured with the micro-R meter. Recall that, as stated previously the micro-R 

meter over responds to low energy gamma rays. The PIC is much less susceptible 

to this drawback and more nearly registers the actual gamma exposure rate. However, 

it is cumbersome to use. Consequently, surveys were done with the portable micro-

R meter, comparing some readings to equivalent ones made with a PIC, and then 

deriving a correspondence relationship. It was found that the micro-R meter 

tends to read about twice the PIC for this material. Consequently, the best 

estimate of the true gamma exposure rate is half the micro-R meter reading. 

Thus the following will be used as a criteria. 

Backgroun(j Gamma Ray Exposure Levels 

As measured with a micro-R meter 20 uR/hr 

As measured with a pressurized ion chamber 10 uR/hr 

( 
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B. Contaminated Areas 

To designate a contaminated area, reference was made to EPA's proposed Remedial 

Action Standards for Inactive Uranium Processing Sites. Specific reference was 

made to the standard for gamma radiation indoors of 20 uR/hr over background. 

While not strictly applicable because this is based on radon from uranium and 

the problem on Grand Avenue is thorium, it will be taken as the best available 

designator of contamination levels. Therefore, in looking at Figs. 3-22, areas 

that have levels above 60 uR/hr at contact with the surface as measured with a 

micro-R meter should be considered suspect. If the higher reading is anomalous 

for the general environs then it should not be considered contamination. The 

criteria for contamination will be set by several readings in a general area 

exceeding 60 uR/hr. This leads to the designation of the following areas shown 

in Figs. 26-30 as contaminated. 

Basement - area near Room 8 and boiler 
- front section of Room 1 
- section of Room 5 
- Room 12 ^ 

1st Floor - northwest corner of northwest office 
- *reception area not designated contaminated because source 

is believed to be on 2nd Floor 

2nd Floor - portions of Rooms 200, 201, 202, 214 and adjacent hallway 
- pipe area near service elevator 

3rd Floor - portions of Rooms 300, 301, 302, and 303 
- portions of Rooms 301 and 319 
- section of Room 316 
- pipe area near service elevator 

4th Floor - west central area of floor 

- area in northwest corner of floor 

The original room layouts and operational setup in the Lindsay manufacturing 

process are unknown. However, contaminated areas show several patterns. The 

northwest corner of each floor generally shows contamination running along a 

northwest-southeast line. If piping or ductwork run under floorboards in these 

areas they should be surveyed. 
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Figure 26 : Basement Reqions of Contamination 
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Figure 27 : First Floor Regions of Contamination 
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Figure 28 : Second Floor Regions of Contamination 
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Figure 29 : Third Floor Regions of Contamination 
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Figure 30 : Fourth Floor Regions of Contamination 
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The west central portions of the basement, 3 rd and 4th floors also show 

contamination. No good reason for this could be found. Finally, the pipeholes 

near the service elevator on the 2nd and 3rd floors show elevated levels. 

The chimney area found contaminated to high levels in the basement did not 

manifest itself on other floors but this may have been due to considerable 

absorption by the surrounding brickwork. This chimney definitely should be 

checked from basement to roof. 

C. Identification of the Contamination 

. The contamination in question is, as suspected from the nature of Lindsay's 

operation, thorium. The MCA spectrums for Rooms 8 and 202 established this 

quite well (See Figs. 23 and 24). Thanium-208 gamma peaks at 583 keV, 2615 keV 

and 3198 keV are strong thorium indicators. Further, the very close 

correspondences between the spectrums of the Coleman mantle and the thorium 

dioxide sample with the spectrums for Room 202 and 8, respectively, are strong 

thorium indicators. 

D. Smear Results 

The contamination encountered is not removable by normal wiping techniques, at 

least where we were able to reach surfaces. On-the-spot surveys of two smears 

with a hand held alpha scintillation detector were negative. Laboratory analyses 

by the Illinois Department of Nuclear Safety (IDNS) showed the following results. 

Gross Alpha Gross Beta 
Smear #2 5.35 dpm/lOO cm^ 2.35 dpm/lOO cm^ 

*dpm stands for disintegrations per minute. Each disintegration is one radioactive 

decay. 
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When compared to the Nuclear Regulatory Commission's "Guidelines For Decontamination 

of Facilities and Equipment Prior to Release For Unresticted Use or Termination 

of Licenses For Byproduct, Source, or Special Nuclear Material" these levels 

are very low. 

NRC'Guidelines 

Removable Alpha 200 dpm/lOO cm^ 

Removable Beta 1000 dpm/lOO^ 

E. Air Sample Results 

As discussed with regard to the Preliminary Survey a relative comparison of 

the alpha radiation present in the air of Room 202 compared to Room 302 

showed an enhancement of a factor of 3.5. This was not a firm indicator of 

alpha contamination in the air. Subsequently, air samples were made to 

assess the degree of alpha air contamination present due to diffusion of 

thoron and, possibly radon, through carpets and floor coverings from underlying 

spots of contamination. The results follow: 

thoron Radon 

Room 306 0.0255 WL 0.00215 WL 

Room 202 0.162 0.0105 

Room 8 0.229 0.0139 
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The radon values can be compared to values measured in comparable buildings as 

reported in the United Nation's Scientific Committee On the Effects of Atomic 

Radiation, 1977 Report (UNSCEAR)*. 

Brick Buildings 0.001 WL 

Brick Home 0.0054 

Apartment, Brick 0.007 

The Lindsay building numbers are not at variance with this data. Radon in 

buildings is influenced considerably by the degree and rate of ventilation. If 

the building was tight or the ventilation rate low the radon levels would be 

expected to be higher. It can also be noted, however, that the radon levels do 

increase with the measured gamma exposure levels. Room 8 had the highest working 

levels. Room 202 intermediate and Room 306 low. This would be expected if 

uranium were present as contamination. From a legal standpoint the Title 10, 

Part 20 of the Code of Federal Regulations (10 CFR 20) limit for radon of i/30 

WL (.033 WL) is not exceeded in the Lindsay building. 

Comparison values for thoron are much more difficult to come by. The same 

UNSCEAR document reported that indoor equilibrium equivalent concentrations can, 

for building materials containing thorium, range from 0.0001 WL to 0.008 WL** 

*Table 28, page 77-78, equilibrium equivalent concentrations in pCi/1 were 

converted to WL by dividing by 100 pCi/1 per WL. 

**Table 30, page 80, equilibrium equivalent concentrations in pCi/1 were 

converted to WL by dividing by 7.5 pCi/1 per WL. 
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EPA's Office of Radiation Programs, Las Vegas'Facility did a study in late 1980 

on thoron and radon levels in outside air in Las Vegas. Two samples were also 

collected from inside homes. The thoron levels in homes were 0.00028 WL and 

0.00036 WL. 

Finally, if one working level of radon is assumed to be equivalent to one working 

level of thoron then these levels could be compared to standards for contaminated 

buildings in Grand Junction, Colorado, and in Florida. This is.not strictly 

true. But, because of the limited amount of material available on thoron, it 

is the best available comparison we have. 

Surgeon General's Guidelines for Remedial Action in Grand Junction, Colorado 

Radon levels greater than 0.05 WL* - remedial action indicated 

Radon levels from 0.01 to 0.05 WL* - remedial action may be suggested 

EPA Recommendation For Residences on Florida Phosphate Lands 

Annual average radon greater than 0.02 WL** - remedial action should be 

taken 

Annual average radon less than 0.02 WL** - remedial action to reduce 

concentrations as low as 

reasonably achievable 

*over a background of 0.004 WL 

**including background 

With these limited comparisons the thoron levels in the Lindsay building appear 

to be considerably higher than usual. Where higher gamma exposure levels were 

found the thoron and radon levels were elevated. 
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From a legal standpoint, the 10 CFR 20, Appendix B, Table II limit for thoron 

is 10 pCi/1 per WL. When converted to working levels based upon UNSCEAR's 

conversion of 7.5 pCi/1 per WL, the equivalent limit is 1.33 WL. The Lindsay 

building levels do not exceed this standard. 

F. Thermoluminescent Dosimeter Results 

TLDs were placed in areas deemed critical by the results of the Preliminary 

Survey. Results are shown in Table 1. Since Site 15 v/as used as a background 

location exposure values at the other 14 locations should be adjusted by 

subtracting off the Site 15 values, 1.56 mrem/week or 78 mrem/year. Background 

is a level considered normal in the absence of contamination. Site 6 has lower 

levels but is in the vicinity of a contaminated area and should not be considered 

as a background location. 

The bases for comparison is 10 CFR 20 Section 20.105 where exposures in 

unrestricted areas are limited to 

10 CFR 20 Limits 

2 mrem/hour 

100 mrem/week 

500 mrem/year 

Since the building is a workplace, most people would be expected to spend about 

40 hours per week or 40 x 50 hours per year there. These should be considered 

workplace exposures and compared to the Workplace Exposure columns in Table 1. 

It can be seen that for measured areas of the building, people should not expect 

to exceed any of the 10 CFR 20 limits. 

The Federal Radiation Council (FRC) in Staff Report No. 1 suggested for 

average population groups exposed to widespread radioactive contamination tht 

the yearly whole-body exposure not exceed 170 mrem. This criteria is most 

applicable here. 
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Thermoluminescent Dosimeter Results For 161 East Grand Avenue, Ci.icago, Illinois 

Table 1 

TLD 
Chip 
No. Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

Under Secretary's 
Chair 

Under Draftman's 
Chair 

Under Draftman's 
Chair 

Under Draftman's 
Chair. 

Under Conference 
Table 

On West Wall 
Above Conference 
Table 

On East Wall 
In Conference 
Room. 

On West Wall 
In Main Drawing 
Room 

On East Wall 
In Main Drawing 
Room 

On South Wall 
In Storage 
Room 

On West Wall 
In Entrance 
Foyer 

Under Lip 
Of Reception 
Desk 

On Pipe Proximal 
to Grand Avenue 

On Side of Desk 
Near Grand Avenue 

Over Arch In 
Middle of Room 

Dose* 
(mrem) 

61 

52 

45 

39 

100 

23 

61 

54 

39 

40 

46 

56 

94 

65 

37 

Dose* 
Rate 
(mrem/hr) 

0.065 

0.055 

0.048 

0.042 

0.107 

0.025 

0.065 

0.058 

0.042 

0.043 

0.049 

0.060 

0.100 

0.069 

0.039 "i 

Continuous 
(mrem/v/k 

10.95 

9.27 

8.08 

7.08 

18.03. 

4.2 

10.95 

9.77 

7.08 

7.24 

8.25 

10.11 

16.80 

11.62 

6.57 

Exposure**** 
(mrem/yr) 

569 

482 

421 

368 

937 

219 

569 

508 

368 

377 

429 

526 

880 

604 

342 

Workplace 
(mrem/wk) 

2.60 

2.20 

1.92 

1.68 

4.28 

1.00 

2.60 

2.32 

1.68 

1.72 

1.96 

2.40 

4.00 

' 2.76 

1.56 

Exposure*** 
(mrem/yr) 

130. 

110 

96 

84 

214 

50 

130 

116 

84 

86 

98 

120 

200 

138 

78 
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*Exposure period 1/22/81, 8:30 p.m. unti 3/2/81 a.m.. Total hours 938.5 

**Chips 1-11 were located in Room 202, chips 12-14 were located on the first 
floor, and chip 15 was located in Room 218. 

***Continuous exposure is considered to be 168 hours for one week and 8760 
hours for one year. 

****Workplace exposure is considered to be 40 hours fdor one week and 2000 hours 
for one year. 
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However, Site 13 is located beside a desk and typewriter with possibly high 

occupancy. The net annual occupational exposure at this location would be 

about 122 mrem (200-78) or 71% the FRC recommendation. Such an exposure 

should be considered unwarranted. There is no reason to believe at this 

time that any unmeasured areas of the building are going to be dramatically 

different from measured areas. 

VII. Conclusion^. 

Several conclusions can be drawn from the surveys performed in the Lindsay Light 

Company Building at 161 East Grand Avenue. 

(1) Several areas of the building are contaminated with radioactive 

materials believed to be residual from the gas light mantle 

manufacturing operations of the Lindsay Light Company between 

1910 and 1936. 

(2) The material is thorium. 

(3) The distribution of thorium residuals was spotty over an area 

rather than being uniformly distributed and seemed to be, generally, 

in the same region of the floor on each floor. 

(4) The maximum measured gamma ray exposure rate (one meter off the 

surface) in an occupied area was 15 times the apparent background 

and 50 times the apparent background in an unoccupied area. This 

is clearly excessive although not in violation of hourly or 

vveekly rates in Title 10, Part 20.105 of the Code of Federal 

Regulations (10 CFR 20.105). 

(5) Radon gas levels in contaminated areas increase with increasing 

gamma exposure levels but do not appear to be out of line with 

normal levels for similar structures. 
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(6) Radon gas levels do not exceed the legal limits of 10 CFR 20, 

Appendix B, Table II for radon-222. 

(7) Thoron gas'levels in contaminated areas increase with increasing 

gamma exposure levels. Based upon limited comparison data thoron 

levels appear much higher than expected. 

(8) Thoron gas levels indicate considerable unwarranted lung exposure 

could arise to persons in the building for long periods of time 

even though the legal limits of 10 CFR 20, Appendix B, Table II, 

are not exceeded. 

(9) Continued exposure of persons in this workplace to elevated gamma 

ray emissions and to elevated thoron gas concentrations is contrary 

to sound health physics practice of maintaining radiation exposures 

as low as reasonably achievable (ALARA). 
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VII. Recommendat 

The overriding consideration upon which this report is based is well founded 

in health physics, that where unnecessary radiation exposures can be reduced 

to lower the .possibilities of unwarranted health effects, then steps should 

be taken to do so, even when regulatory limits are not exceeded. We do not 

wish to convey the impression there is a substantial crisis or that people 

are in great peril. These recommendations are made primarily to initiated 

prudent actions. 

It is strongly recommended that a cleanup program to remove residual radio

active materials in those areas shown in Figs. 26-30 be initiated as soon as 

possible. Cleanup should have the goal of restoring radiation levels in 

contaminated portions of the building to those comparable with uncontaminated 

portions of the building. 

In no case should such work be performed by any but personnel trained and 

experienced in handling radioactive materials. 

If at any time in the future modifications in this building are made, 

radiation surveys should be taken to protect personnel and to detect any 

further contamination. Such modifications could be replacement of carpets, 

sanding floors, sandblasting walls or altering or replacing piping or ductwork. 

If new areas of contamination are detected then further cleanup should be 

initiated before commencing work. 

If at any time in the future the building is sold the new owners should be 

informed of cleanup done and forewarned of the necessity of checking radiation 

levels before doing work such as suggested above. 

The U.S. Environmental Protection Agency and the Occupational Safety and Health 

Administration offer their assistance in making recommendations about cleanup. 

Both agencies would expect that they would be allowed to make radiation surveys 

after cleanup to assure that effective reduction of radiation levels have been 

achieved. 
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I. Instrumentation 

Table TAl 

Manufacturer 

Eberline 

Ludlum 

D.S. Davidson 

Instrument 

PRM-5-3 

Model 19 
Micro-R 
Meter 

Model 4106 

Serial Number 

EPA#127371 

EPA#164325 

EPA#164321 

* 

Attachment 

l"xl" Nal 
Scintillation 
Crystal 

) 

Serial Number 

-o . 
-5 
fD 
— 1 

3 

=5 

CO -J 
< 

X 

X 

X 

o 
•o 
•% 
(D 
=r 
fD 
(O 

< 
fD 
CO 
C 
-s 
< 

'< 

X 

X 

i 

Multi-Channel 
Analyzer 

Harshaw 

Ludlum 

Eberli ne 

Gelman 

Gelman 

Rocky 
Mountain 
Glass 
Blowing 

Harsaw 

Model 2200 EPA#164320 
Scaler 

RAS-1 EPA#164349 
Air Sampler 

Model 2000A EPA#164361 
TLD Reader 

3"x4" Nal 
Scintillation 
Crystal, 
Model 12A12/3A 

EPA#101063 

Model 43-10 EPA#164355 
Alpha Scintillation 
Counter 

47mm Glass Fiber 
Filters, Type A/E 

47mm Metrieel Filters 
GN-4, .8 um pore size 

Lucas Cells 

Model 2000B 
Picoammeter 

TLD-100 
Thermoluminescent 
Dosimeter 

EPA#164333 
164334 
164335 
164336 
164337 
164338 

EPA#164362 
-

X 

X 

X 

X 

Reuter-Stokes Pressurized 
Ion 
Chamber 

Borrowed, 
Nuclear^ 
Regulatory 
Commission 
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I I . Room Survey Data 

All rooms in the basement and on each of the four floors were surveyed 

with a micro-roentgen (micro-R) meter at contact with the surface and at 

one meter above the surface. Rooms 201, 202, and the adjoining hallway 

area were also surveyed with a pressurized ion chamber (PIC) borrowed 

from the Nuclear Regulatory Commission's Region III office in Glen Ellyn, 

I l l ino is . Simultaneous readings with both the PIC and the micro-R 

meter were taken in this area of the building to develope a correspondence 

for the remaining readings using the micro-R meter. The rationale for 

this being that the PIC does not over respond to low energy gammas the 

way the micro-R meter does. With a correspondence relationship much of 

the over response could be allowed for. The average result over four 

scales of the micro-R meter (0-50, 0-250, 0-500, 0-5000 uR/hr) was a ratio 

of 0.56:1, PIC:micro-R meter. A reasonable relationship then is that 

micro-R readings should be reduced by half to more nearly represent the 

true exposure rate. Room survey results for both instruments were given 

in Figs. 13-18 in the Main Report. The cross calibration data follows. 
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Simultaneous Readings, Pressurized Ion Chamber and Micro-Roentgen Meter 
(Both approximately one meter above surface) 

Table TA2 

Micro-R Meter 
Scale 

0-50 

0-250 

' 

0-500 

0-5000 

Micro-R Meter 
Reading 

19 
19 
25 
30 
43 
44 
40 
45 
55 
65 
65 
70 
75 
75 
80 
90 
90 
90 
95 
95 
100 
140 
140 
145 
145 
150 
155 
120 
190 
240 
250 
300 

Pressurized Ion 
Chamber Reading 

12 
13 
19 
23 
29 
24 
26 
23 
27 
35 
38 
38 
35 
53 
47 
52 
52 
55 
53 
57 
59 
60 
63 -
70 
70 
68 
72 

. 66 
110 
138 
118 
94 

Mean 

Ratio 
PIC/Micro-R Meter 

0.63 
0.68 
0.76 
0.77 
0.67 
0.55 
0.65 
0.51 
0.49 
0.54 
0.58 
0.54 
0.47 
0.71 
0.59 
0.58 
0.58 
0.61 
0.56 
0.60 
0.59 
0.43 
0.45 
0.48 
0.48 
0.45 
0.46 
0.55 
0.58 
0.58 
0.47 
0.31 
0.56 
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I I I . Multi-Channel Analyzer Spectrums 

A. Room 202 

The first attempt to identify the contamination found in Room 202 was 

made during the Preliminary Survey. A 3"x4" sodium iodide crystal was 

connected to a portable multi-channel analyzer (MCA). The MCA was 

calibrated to the 661 keV peak of a cesium-137 check source. Also, a 

Coleman brand gas lantern mantle purchased in a local hardware store 

and believed to be similar to those manufactured by Lindsay Light 

Company, was used to obtain a mantle spectrum. The spectrum from 

Room 202 was obtained by setting the crystal directly on the carpet 

over one of the highest reading spots in the room. No attempt was 

made to subtract background. 

All three spectrums are plotted in Figs."23 and 24 in the Main Report. 

It can be noted that the 583 keV thallium-208 peak corresponds well 

to a similar peak for the mantle and falls about where expected bashed 

on the cesium-137 peak at 661 keV. The distinctive thallium-208 peak 

at 2615 keV is well defined in the Room 202 spectrum, but much less 

well defined in the mantle spectrum. Also, probably due to the close 

proximity of the sodium iodide crystal to the floor source, there is 

a sum peak formed at 3198 keV (2615-1-583 keV). Because the MCA was 

only calibrated at a single point, the energy to channel relationship 

was not as good as at higher gamma energies. No attempt was made to 

quantify the floor source activity. 

B. Room 8 

The highest reading point in the building was located in Room 8 in the 

basement at what appeared to be an old chimney. A hole about a meter 

off of the floor was partially filled with concrete. 
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A spectrum was taken there by placing the sodium iodide crystal in 

contact with the chimney. See Fig. 24 in the Main Report. For 

comparison two other spectrums were taken. One again shows the 661 

KeV peak for the cesium-137 check source. The other is the spectrum 

of a small quantity of thorium oxide. Before the Room 8 spectrum was 

taken the 2615 keV peak of the thorium oxide was used to calibrate 

the MCA. It appears there may have been some drift of the MCA during 

collection of the spectrums. No attempt was made to quantify the 

activity of the chimney source. 

IV. Smear Data 

Two smears were taken during the Preliminary Survey in the basement at 

the points shown in Fig. 3 in the Main Report. The Illinois Department 

• of Nuclear Safety Laboratory performed gross alpha, gross beta tests on 

the smears. The results follow on the computer printout sheet (Table 

TA3). When converted to disintegrations per minute (dpm) per 100 cm^ 

wipe the results are as follows: 

Smear #1 Gross Alpha 2.28 x 10-7- 1,93 ^ io-7 uCi/wipe 

0.506 - 0.428 dpm/lOO cm^ 

Gross Beta <4.91 x 10-7 uCi/wipe 

<1.09 dpm/100cm2 

Smear #2 Gross Alpha 2.41 x 10-6 _ 5,00 x 10-7 uCi/wipe 

5.35±1.11 dpm/100cm2 

Gross Beta 1.06x10 -6± 6.66x10-7 uCi/wipe 

2.35±1.48 dpm/lOO cm2 

TA7 



ymlE :i./2i/8i 
LABOf^ATfJRY lNin. lT SHEET FOR RALr[OI.Oi'.V[CAL 

SAMF'l.FS 

CROFILM 

PAGE 4 

1 
i*{fjV,i 0 0 

IP 

lAli'-.f. 

m 

Q 

Q 

o 

o 

o 

o 

iTR'AN COi:iF. 45 
ii-AI'IPl F KFY 803l:'iL=!4t:iOL^9 SAMPI.F DATFS 11 / 2 4 / 8 0 
PROGRAM CODE Fl.M .1 1 /24 . / 80 

. F A C I L I T Y .rn I..INriSAW L.J.GHT RL.IiG 161 F GRAND CHICAGO WIPF î 1 
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The bases of comparison for the smears is the Nuclear Regulatory Commission's 

"Guidelines For Decontamination of Facilities and Equipment Prior to Release 

For Unrestrected Use or Termination of Licenses For Byproduct, Source, or 

Special Nuclear Material". Excerpted Table I is copied here and shows 

that the natural thorium limits for removable gross alpha are 200 dpm/lOO cm^ 

and for removable gross beta are 1000 dpm/lOO cm^. All measured values 

listed above are well below the natural thorium limits. 

V. Thermoluminescent Dosimeter Data 

A. Calibration Data 

Thermoluminescent dosimeters (TLD-lOO) were first sorted. One hundred 

TLD's were annealed by the common procedure of 400^0 for one hour,one 

minute cooling at room temperature, 2 hours at lOO^C. Annealed 

chips were all irradiated to 500 mR with a radium source at Argonne 

National Laboratory (ANL). TLD's were read once and all chips that 

fell outside 5% of the mean were culled out. 

A calibration curve was obtained by irradiating sorted chips with 

ANL's radium source to levels from 10-100 mR. Each chip was read by 

the process suggested by the Harshaw Chemical Company, manufacturer 

of both our TLD's and our reader. The process is to read a chip, 

turn it over and read it twice (identified as A, B, C, readings, 

respectively). Annealed but unexposed chips are also read (identified 

as D reading). The net reading value is obtained by the relationship 

(A-C) + (B-C) -D. This process gave us the calibration curve in 

Fig. TAB. 
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c TABLE I 

ACCEPTABLE SURFACE CONTAMINATION LEVELS 

NUCLIDEa 

U-nat, U-235, U-238, and 
associated decay products 

Transuranics, Ra-226, Ra-228, 
Th-230, Th-228, Pa-231, 
Ac-227,1-125,1-129 

Th-nat, Th-232, Sr-90, 
Ra-223, Ra-224. U-232, 
1-126,1-131,1-133 

Beta-gamma emitten (nuclides 
with decay modes other than alpha 
emission or spontaneous fission) 
except Sr-90 and others noted above. 

AVERAGE^ c 

5,000 dpm a/100 cm^ 

100 dpm/lOO cm2 

1000 dpm/100 cm2 

5000 dpm 13-7/100 cm2 

NW-XIMUM^ ̂  

15,000 dpm a/100 cm2 

300dpm/100cm2 

3000dpm/100cm2 

15,000 dpm p-y/100 cm2 

REMOVABLE^ ^ 

1,000 dpm Q/1 00 cm' 

20dpm/100cm2 

200 dpm/100 cm^ 

1000 dpm/So-/100 cn 

c 

*Wheie surface contamination by both alpha- and beta-gamma-cmitting nuclides exists, the limits established for alpha- and 
beta-gamma-emitting nuclides should apply independently. 

"At used in this table, dpm (disintegrationi per minute) means the rate of emission by radioactive material as determined by conecting 
the counts per minute observed by an appropriate detector for baciground, efSdency, and geometric factors associated with the 
initTumentation. 

'Wcasuiements of average contaminant should not be averaged over more than 1 square meter. For objects of less surface area, the 
average should be derived for each such object 

"The maximum contamination level applies to an area of not more than 100 cm^. 
'The amount of removable radioactive material per 100 cm^ of surface area should be determined by wiping (hat area with dry filter or 

soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate 
instrument of known efficiency. When removable contamirtation on objects of less surface area is determined, the pertinent levels 
should be reduced proportionally and the entire surface should be wiped. 

The average and maximum radiation levels associated with surface contamination 
resulting from beta-gamma emitters should not exceed 0,2 mrad/hr at 1 cm and 
1.0 mrad/hr at 1 cm, respectively, measured through not more than 7 milligrams 
per square centimeter of total absorber. 
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Once the calibration was obtained, sorted chips were annealed and 

placed in amulets obtained from the Illinois Department of Nuclear 

Safety. Three chips went in each amulet. Fifteen amulets were hung 

in areas in the Lindsay building deemed critical by the Preliminary 

Survey. See Fig. 25 in the Main Report. After a 39 day exposure 

the amulets were collected and read immediately. The process for 

reading was as described above except that in place of a reading for 

an annealed but unexposed chip, the dark current was substituted. 

Results are given in Table TA4. The period exposure numbers were 

reduced to hourly exposure rates and then converted to weekly and • 

annual exposures based upon continuous occupancy (168 hours/week, 

8760 hours/year) and workplace occupancy (40 hours/week, 2000 hours/ 

year). The latter exposure is most relevant in this situation. 

B. Exposure Sites 

Exposure sites were chosen based upon the Preliminary Survey results. 

Namely, Room 202 showed considerable, spotty contamination and the 

first floor showed elevated gamma readings over the receptionist 

desk and a wall-pipe area in a front office. A third floor office. 

Room 318 was selected for background. Based upon the results of the 

Comprehensive Survey additional TLD's could have been placed in Room 

8 in the basement, in the entrance way to Room 319, in the backrooms 

of Room 301 and in the short 4th floor hallway east of center on the 

floor. From the TLD results obtained it did not appear further TLD 

studies were warranted. 
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Thermoluminesc.it Dosimeter Results For 161 East Grand Avenue, Ci.,cago, I l l i no i s 

Table TA4 

TLD 
Chip 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

Location 

Under Secretary's 
Chair 

Under Draftman's 
Chair 

Under Draftman's 
Chair 

Under Draftman's 
Chair 

Under Conference 
Table 

On West Wall 
Above Conference 
Table 

On East Wall 
In Conference 
Room 

On West Wall 
In Main Drawing 
Room 

On East Wall 
In Main Drawing 
Room 

On South Wall 
In Storage 
Room 

On West Wall 
In Entrance 
Foyer 

Under Lip 
Of Reception 
Desk 

On Pipe Proximal 
to Grand Avenue 

On Side of Desk 
Near Grand Avenue 

Over Arch In 
Middle of Room 

Dose* 
(mrem) 

61 

52 

45 

39 

100 

23 

61 

54 

39 

40 

46 

56 

94 

65 

37 

Dose* 
Rate 
(mrem/hr 

0.065 

0.055 

0.048 

0.042 

0.107 

0.025 

0.065 

0.058 

0.042 

0.043 

0.049 

0.060 

0.100 

0.069 

0.039 (. 

Continuous 
(mrem/wk 

10.95 

9.27 

8.08 

7.08 

18.03 

4.2 

10.95 

9.77 

7.08 

7.24 

8.25 

10.11 

16.80 

11.62 

6.57 

Exposure**** 
(mrem/yr) 

569 

482 

421 

368 

937 

219 

569 

508 

368 

377 

429 

526 

880 

604 

342 

Workplace 
(mrem/wk) 

2.60 

2.20 

1.92 

1.68 

4.28 

1.00 

2.60 , 

2.32 

1.68 

1.72 

1.96 

2.40 

4.00 

- 2.76 

1.56 

Exposure**** 
(mrem/yr) 

130 

110 

96 

84 

214 

50 

130 

116 

84 

86 

98 

120 

200 

138 

78 
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* Exposure period 1/22/81, 8:30 p.m. until 3/2/81 a.m.. Total hours 938.5 

** Chips 1-11 "were "located in Room 202, chips 12-14 were located on the first floor, 
and chip 15 was located in Room 318. 

*** Continous exposure is considered to be 168 hours for one week and 8760 hours for 
one year. 

**** Workplace exposure is considered to be 40 hours for one week and 2000 hours for 
for one year. 
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VI. Air Sample Data 

A. Air Sample Sites 

During the Preliminary Survey an air sample was taken in Room 202 where 

elevated gamma readings were obtained and in Room 302 which was believed to 

be uncontaminated. Subsequent surveys showed the room to have a slightly 

elevated exposure level. 

During the Comprehensive Survey air samples were collectd in Room 8 

(basement) near the highly contaminated chimney,.in Room 202 which showed 

extensive contamination and was fully occupied, and in Room 306 which 

showed background levels. 

B. Air Sample Results 

During the Preliminary Survey two air samples were collected in Rooms 

202 and 302 to get a rough estimate of the relative alpha radiation air 

concentrations between a known area of contamination and an area believed 

to be low or free from contamination. An air sample at 50 liters/minute 

was used with glass fiber filters. Since then a recalibration has been 

performed and the actual flow was 41.8 liters/minute. The alpha 

scintillation detector was also recalibrated and found to have an 

efficiency of 25%. Although glass fiber filters are not preferable for 

alpha collections because of deep trapping and self-absorption by the 

filter, these were all that were available for use at the time. Because 

of time constraints on overtime personnel in the building we were not 

able to stay long enough to allow for the normal 5 hour radon decay. 

Due to all of these drawbacks only a relative concentration is computed 

here and this is just for the record. Later collections with surface 

filters are considered superior. (See Table TA5) 
I 
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Table TA5 Preliminary Survey Air Samnle Pjata,̂pip̂ '̂ j Calculations 

Jimp 

6:52 PM 

6:53 

6:54 

6:i-5 

6:57 

6:58 

7:02 

7:03 

7:04 

7:05 

7:07 

7:08 

* 
Counts/minute 

1710 

1664 

: 1659 

: 1685 

' 1703 

; 1683 

; 1777 ; 
1 i 
i 1798 i 

j 1802 : 

' 1735 

: 1773 

: 1847 j 

Room 202' 

Time 

7:09 PM 

7:10 

7:11 

7:13 

7:14 

7:15 

7:16 

7:17 

7:18 

7:19 

7:21 

* 
Counts/minute 

1819 

1829 

1811 

1834 

1752 

1777 

: 1883 

1824 

1899 

1857 

1841 

Average 1781 
Sampling Time 64 minutes 

* Counting time 1 minute 

1 ! i i ; 

' Room 302 1 

Tiiiio Counts/minute 

7:35 PM 1 3101 \ 

7:38 ' ! 3091 | 

7:39 j ; 331 i '• 

j:40 ; 1 316j 1. 
7:41 i 1 315i i 

7:42 '• i 316' 

1 ! ! • ; 

' Sampling'Time 39 minutes 

Blank Filtpr 
* 

Time Counts/minute 

7:24 PM 4 . 

7:25 0 

7:27 3 
Average 2 
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B. Ogden Method 

The method of T.L. Ogden (paper attached) was used in determining the 

working level* concentrations for radon-220 and radon-222 in Rooms 8,202 

and 306. 

The method requires at least a 2.5 hour col lect ion, followed by a 20 

minute wait and then counting of the f i l t e r for 85 and 105 minutes. In 

th is survey collections ranged from 13:26 hours to 18:55 hours. Thoron 

and radon working levels were computed from: 

Wy = 6.068 X 10 -^°c (d*A2-Ai)/V 

WR = 4.736 X 10 -^ a (b-Ai-A2)/V 

where 

a, b, c, d = Constants based upon wait times and sampling times, 

these are obtained from tables or from equations 

generated by Ogden 

Ai,A2 = counts in 85 and 105 minute periods, respectively, 

corrected for counter efficiency and blank f i l t e r counts 

V = collection rate in l i t e r s per second 

*Technically the def in i t ion for the radon-220 working level is the quantity 

of lead-212 per l i t e r of a i r which in decaying through bismuth-212, 

polonium-212 and thallium-208 to lead-208 w i l l y ie ld 1.3 x 10^ MeV of 

alpha energy. The def in i t ion for radon-222 is any combination of polon-

ium-218, lead-214 and bismuth-214 per l i t e r of a i r which w i l l y ie ld 

1.3 X 10^ MeV of alpha energy in decaying completely through polomium-214 

to lead 210. (From R.L. Rock, "Sampling Mine Atmospheres for Potential 

Alpha Energy due to the Presence of Radon-220 (Thoron) Daughters", 

Mining Enforcement and Safety Administration, Informational Report 

1015). ^ 
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AIR SAMPLES 

I. Room 202, Average 

Background 

Net, Room 202 

Air Sampling Rate 

Air Sampling Time 

Air Sampling Volume 

Concentration 

1779 cpm 6 __ 
2.675 X 10 ml 

1781 counts/minute 

2 cpm 

1779 cpm 

41.8 liters/minute 

64 minutes 

2675 liters = 2.675 x 10^ milliliters 

6.65 X lO"'̂  cpm/ml 

II. Room 302, Average 

Background 

Net, Room 302 

Air Sampling Rate 

Air Sampling Time 

Air Sampling Volume 

Concentration 

31L^..6 
1.63 X 10" ml 

III. Relative Concentration 

Room 202 

316 cpm 

2 cpm 

314 cpm 

41.8 liters/minute 

39 minutes 

1630 liters = 1.63 x 10^ ml 

1.93 X 10"^ cpm/ml 

Room 302 

6.65 X 10 z4_cpm/ml = 3.45 
1.93 X 10 -̂  cpm/ml 
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Ann. tKCup. Hyg. Vol. 20, pp. 49-3J. Pergimon Preu 1977. Prinlnl in Creal Britain 

RADON ANDJIHORON WORKING LEVELS FROM 
ORDINARY INDUSTRIAL-HYGIENE DUST SAMPLES f J - T ^ ' ^ " 

T. L. OGDEN 

Institute of Occupational Medicine, Edinburgh 

Abstract—The method b an improvement of that of OGDEN (1974), and has the following 
advantages over other methods: the measurements do not require spipcial samples, but can 
be made on ordinary airborne dust samples; the long sampling lime ( ^ 2} h) is more suitable 
for estimating average exposure than the conventional short sample; radon and thoron working 
levels are both obtained; and the method is very sensitive (0.001 Wt, is easily measured). 
Side-by-side comparisons show good agreement with other methods. , 

I N T R O D U C T I O N 

WORKERS in many types df mine are exposed to relatively high concentrations of 
radon and thoron, and it has been proposed that miners exposed to an average 
radon daughter concentration exceeding O.l WL should be subject to medical and 
environmental surveillance (STRONG et ai , 1975). This note describes how average 
v.'orking levels can be determined from dust samples of the type already commonly 
taken in mines and other mdustries. The method is an improvement of that described 
by OGDEN (1974). The earlier method was restricted to dust samples taken at 2.5 l./min 
(0.0417 l./s) for at least 5.7 h, and required a 50 min wait between the end of sampling 
and the start of counting. The new version is much more flexible. 

M E T H O D 

An airborne dust sample is collected on filter paper at a sampling] 
a period T of at least 2\ h. After a wait IQ of at least 20 min from the ct 
the dust-covered filter is^exposed to an alpha detector, and the alpha particles given 

re counted for two successive periods, the first lasting 85 min and the second 
05 min. The counts are corrected lor counter efficiency (and the background count 

in the absence of dust) to give the number of disintegrations Ai and A^ in these two 
periodsjlhe-naon working-level value w^ and the thoron value Wj are civen by 

f,M'^<''^1\ ic^i^^^^ ^K = 4-736 X 10-» aibA, - A.yy 

-^^^^ ^ / Z C f e ^ ^ " " "̂ ^ " 6.068X10-»'»c(rf̂ , - A.W 
/.<2 

•s:o-W5 

(1) 

where a, b, c and d are given in Table 1 in terms of sampling time 7* and wait time 
fjj (see Appendix for theory). 

Although standards are in terms of radon working levels, the thoron contribution 
is often appreciable when radon levels are low, for example in coal mines or on the 
surface, and the total working-level value (if^-f-iO is then perhaps a better measure 
of the hazard.. Some uncertainly is introduced by y, the activity concentration ratio 
of thorium-C to thorium-B (see OGDEN, 1974). Usually, y < 1 (DUCGAN. 1973), and the 

( 49 
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50 T. L. OCDEN 

TABLE J. VALUES OF a, b, c, AND d FOR suBsriTimo.ss JN EQUATION (1) 
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19.98 
7.19 

16.T7 
l . 2 i 
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7.19 
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1.25 

17.75 
7.19 

16.94 
1.25 

16.62 
7.19 
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1.24 

15.99 
7.19 

17.09 
1.24 

15.25 
7.19 

17.16 
1.23 

14.59 
7.19 

17.23 
1.23 

13.97 
7.19 

17..-9 
1.22 

13.41 
7.19 

17.35 
1.22 

12.91 
7.19 

7 0 

16. f l 
1.26 

19.81 
7.76 

18.91 
1.25 

ie.64 
7.26 

19.00 
1.24 

17.60 
7.26 

19.09 
1.24 

16.68 
7.26 

19.18 
1.23 

15.66 
7.26 

15.25 
1.23 

15.13 
7.26 

19.33 
1.25 

14.46 
7.26 

19.39 
1.22 

13.66 
7.26 

15.4& 
1.21 

15.31 
7.24 

15.52 
1.2t 

12.81 
7.26 

75 

21,23 
1.25 

19.66 
7.32 

21.34 
1.24 

16.50 
7.32 

21.43 
1.24 

17.47 
7.32 

21.53 
1.25 

16.54 
7 . » 

21.61 
1.23 

15.75 
7.32 

21.70 
1.22 

15.02 
7.32 

21.77 
1.22 

14.36 
7.32 

21.65 
1.22 

13.76 
7.32 

J1.92 
1.21 

13.22 
7.32 

21.99 
t .21 

12.72 
7.32 

CO 

23.97 
1.2* 

19.53 
7.39 

24.01 
1.23 

18. J7 
7.39 

24.19 
1.23 

17.34 
7,39 

24.29 
1.22 

16.46 
7.39 

24.58 
1.22 

15,65 
7.39 

24.47 
1.22 

14.93 
7.33 

24.55 
1.21 

14.27 
7-39 

24.63 
1.21 

13.68 
7.39 

24.70 
1.21 

1 3 . U 
7.39 

24.77 
1.20 

12.44 
7.39 

05 

27.C« 
1.23 

19.41 
7.45 

77.20 
1.23 

18.2? 
7.45 

27.31 
1.22 

17.26 
7.45 

7T.41 
1.22 

16.35 
7.45 

27.51 
1.21 

15.55 
7.45 

27.60 
1.21 

14.8} 
7.45 

27.69 
1.21 

14.19 
7.45 

27.77 
1.20 

13.60 
7.45 

77.85 
1.20 

13.07 
7.45 

27.92 
1.20 

12.57 
7.45 

9 0 

JO.d 
1.22 

19.31 
7.50 

J0.73 
1.22 

16.17 
7.50 

>o.o$ 
1.22 

n . t 7 
7.50 

30.94 
».21 

1(.29 
7.50 

J1.07 
1.21 

15.4S 
7.50 

31.16 
1.21 

14.77 
T.50 

31.26 
1.20 

U . 1 J 
7.50 

J1.34 
1.20 

13.54 
7.50 

31.42 
1.20 

13.00 
7.50 

31.50 
t .19 
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7.50 
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1 (.31 

1.27 
12.43 
6.44 

7,17 
l . 2 ( 

11.69 
4.44 

7.27 
1.24 

10.48 
4.44 

7.35 
1.23 
9.54 
( .44 

7.42 
1.22 
a.76 
4.44 

7.47 
1.21 
6.15 
4.44 

7.52 
1.21 
7.(4 
(.44 
7.56 
1.20 
7.20 
(.44 

1.26 
12.22 
4.5^ 

7.99 

IliJI 
6.55: 

6.09 
1.24 

10.30 
4.55 

B.17 
1.22 
9.36 
4.5$ 

6.24 
1.22 
6.(3 
4.55 

6.30 
1.21 
6.02 
4.55 

6.35 
1.20 
7.51 
4.55 
6.39 
1.20 
7.08 
4.55 

1.25 
12.02 
(.46 

6.91 
1.2^ 

11.31 
4.66 

9.02 
1.23 

10.14 
4. (4 

9.11 
1.22 
9.2J 
4.44 

9.16 
t . 2 l 
8.50 
4.44 

9.24 
1.20 
7.«0 
4. (4 

9.29 
t . j o 

9.34. 
1.19 
4.9? 
(.66 

1.24 
11.05 
(.76 

9.95 
1.23 

11.15 
4.76 

10.07 
1.22 

10.00 
( .7 ( 

l O . K 
1.21 
9.11 
4 .7( 

10.24 
1.20 
6.38 
4.74 

10.30 
1^20 
7.79 
4.76 

10.55 
1.19 

10.40 
1.19 
4.68 
4.76 

1.23 
11.70 
4.64 

11.14 
1.23 

11.01 
4.66 

11.24 
f .22 
9.68 
4.64 

11.35 
1.21 
8.99 
4.64 

11.43 
1.20 
6.28 
4.66 

11.50 
1.19 
7.70 
4.64 
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1.19 
7-21 
4.84 
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i i . i a 
14.60 
(.64 

1.23 
11.57 
4.95 

12.47 
1.22 

10.69 
4.95 

12.60 
1,21 
9.77 
4.95 

12.70 
1.20 
6.89 
4.95 

12.78 
1.19 
6.19 
4,95 

12.66 
1.19 
7.61 
4.95 

12.92 
1.16 
7,13 
4.95 

12.97 
1.18 
6.7J 
4.93 

1.22 
11.45 
7.03 

13.98 
1.21 

10.77 
7.0} 

14.12 
1.20 
9.(7 
7.03 

14.72 
1.20 
e.G0 
7.0} 

14,31 
1.19 
8.11 
7-0} 

14.59 
1.18 
7.54 
7.03 

14,45 
1.18 
7.06 
7.0} 

14.50 
1.18 
4.66 
7.03 

1.21 
11.54 
7.11 

15.70 
1.21 

10.68 
7.11 

15.P3 
1.20 
9.56 
7.11 

15.95 
1.19 
8.7J 
7 . I I 

14.04 
1.19 
8.04 
7.11 

14.12 
1.16 
7.47 
7.1t 

1(.19 
1.18 
7.00 
7.11 

1(.24 
1.11 
(.60 
7.11 

1.21 
11.25 
7.19 

17.63 
1.20 

10.59 
7.19 

17.76 
1.19 
9.51 
7.19 

r7.9o 
1.»9 
8.(4 
7.19 

18.00 
1.16 
7.98 
7.16 

16.08 
1.18 
7.42 
7.19 

18.15 
1.17 
4,95 
7.19 

16.21 
1.17 
(.55 
7.19 

1.20 
11.14 
7.26 

19.62 
1.20 

10.51 
7.24 
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1.19 
9.44 
7.26 
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6.60 
7.24 
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1.18 
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7.24 
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7.24 
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6.90 
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(.51 
7.26 
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7.52 
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7.32 
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9.36 
7.32 
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1.17 
7.87 
7.32 
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7.32 
7.32 
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(.84 
7.32 
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l . K 
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7.32 

1.19 
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7.59 
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1.19 
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Radon and thoron working levels from dust samples 51 

entries in Table 1 assume y = 0, but levels for other values of y can be calculated 
from the equations in the Appendix. Tlie changes produced by assuming other values 
of y arc usually <0.001 WL. 

The daughter atoms whose activity is measured usually attach to fine dust, and in-
coal mines the same w values are obtained from respirable and total dust samples. 
Where dust levels arc low, however, a sample from in open filler holder may be 
preferable. Any size of filter can be used. It may be best to use a membrane filter, 
where the dust sits on th? surface of the filter, but glass fibre filters appear to be 
satisfactory. For samples of a few milligrams, absorption in the dust should not be a 
problem. Where concentrations vary with time, the method gives greater weight lo 
the end of the sampling period, but errors in exposure estimate due to this will not 
usually exceed 20% (OGDEN, 1974). For measuring average exposure to the worker, 
this method, with its relatively long sampling time, should give a better estimate than 
a method requiring a very short sample. 

Sensitivity is greatest for high values of V and low values of IQ, but there is no 
diniculty in measuring a normal surface value of 0.001 WL. The theory assumes 
IQ t> tj,^ (4.5 min), which is why the recommended minimum (Q is 20 min. 

VERIFICATION 
As opportunity has arisen, side-by-side comparison has been made with methods 

used by other workers. The results arc given in Table 2, 

TABLE 2. J^ESULTS OF SIOE-BY-SIOE COVIPAJUSONS V̂ TTH OTHER METHOOS 

Comparison 
method 

JAMES and 
STRONG (1974) 

IAMES and 
STRONO (1974) 

JAMES and 
STRONO (1974) 

Modined 
Kusnetzl 

Modified 
Kusnefzt 

Modified 
Kusnetzt 

Modified 
KusnclzJ 

Duration of 
test sample 

(h) 

5.7 

Z7 
t 
3.8 

V. 
2.5 

2.5 

2-5 

Number and 
duration or 
comparison 

samples 

8* of 5 min 

2 of 5 min 

3 of 5 min 

9 of 10 min 

10 of 10 min 

10 or 10 min 

10 of 10 min 

Mean 
comparison 
value (\VL) 

(range) 

0.0009* 
(O.0005-O.0012) 

0.004 It 
(0.0037-^.0045) 

0.0054t 
(0.0046-0.0062) 

0.040t 
(0.034-0.051) 

0.134t 
(0.110-0.147) 

0.154t 
(0.127-0.179) 

o.isit 
(0.151-0.211) 

Equation (I) results 
>̂ * 

0.0010 

0.0033 

. 0.0033 

0.047 

0.149 

0.177 

0.201 

Vr 
(WL) 

0.0004 

0.0020 

0.0025 

0.002 

0.006 

0.004 

0.004 

• Corrected for thoron daughten. 
t Assuming thoron daughters negligible. 
j See STRONG et al. (1975). 

It can be seen that in five of the seven comparisons equation (1) gave radon levels 
10-20% higher than the comparison method, a difference well within the expected 
possible errors. In the other two cases, the comparison method assumed thoron 
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T. L. OGDEN 

daughters to be negligible, and our results show this lo be unjustified. The comparison 
method would then be expected to give a result between our w^ and our w^ -f Wj-, 
as observed. The first three comparisons in Table 2 were carried out in surface 
buildings, and the oilier four in an iron-ore mine. 

As a check on Table 1, the same.sample was evaluated for four different values 
of/Q, viz. 10, 30, 50 and 70 min. The answers were within a few per cent of e.nch other. 

The decay of activity of a coal mine dust sample was followed in detail by taking 
counts every five minutes for four hours. The decay curve predicted by the calculated 

. values of Wĵ  and Wj- fitted the results exactly, confirming that the theory accounted 
for all the observed activity. 

y 
Acknowledgement—^Thanks arc due to the various NRPB personnel who co-operated in the com
parisons Vk'ith other methods. 
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A P P E N D I X — T H E O R Y 
THE theory given by OGDEN (1974) was aimed at coal-mine sampling, and covered samples taken 
for about a shift at 2} l.TThin, with a wait lime tg of 50 min. The theory can be extended as follows 
(using the symbols of OGDEN, 1974). 

DilTerent sampling rates can be accommodated by putting the sampling rate l'(l./s) in equations 
(7) and (14) of OGDEN (1974) instead of the specific value 0.0417 l./s. and carrying V through to 
equations (16) and (17). 

Shorter sampling times than about 5.7 h invalidate the assumption exp(—77rrc)<!:}, made in 
equation (12). However, the departure from a shift length of 7 h.(2.52x 10* s) can t>e allowed for by 
factors I 

* r . = {1 - e x p ( - 7 7 r „ ) ) / { l - « p ( - 2 . 5 2 X lOVrr.)) 

*r<^= {I -exp(-r/TTc)}/{l -exp(-2.52xlO*/r^c)} 

Equation (12) of OGt>EN (1974) then becomes (Uking r r . = 5.527x10* s and T „ : «= 5247 s; 
T in seconds) j . 

/Tr = nr,(0.4047 Arr, exp(-1.809x10"* t ) - 0.09415(1.105 - r ) *rc cxp( -1 .9p6xl0-* / ) ) 

Jfcr» is the same as Jt in OGDEN (1974) (A is incorrectly defined in the list of symbols there as the 
reciprocal of its true value). T must still exceed 2^ h, unless similar corrections are made to the 
radon daughter terms. 

Counting begins at a time /Q after the end of sampling. Ax alpha particles are emitted in the next 
85 min and Aj. in the following 105 min. The count-rate equation (14) of OGDEN (1974) can be inte
grated between these limits to give 

H-* = 4.736X 1 0 - ' o(6/<, - A x W 
• i*-, = 6.068 X10-•" 'c(J /« , - /< , ) /K 

where 

a = lO*t(l(J\f - LK) , 

b ^ M l K 

e = lO'L (1 -h 0.0949r)/(./A/ - LK) . 

f 
CiJ. 

r 
V 
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Radon and thoron working levels from dust samples 

d =J IL 
J = 3.859X 10* C X P ( - 4 . 3 1 0 X I O - * / Q ) - 1.821 x 10*cxp(-5.862xl0-*/o) 
K = 1.972 x 10'A:T.cxp(-1.809xl0-»/g)-309.6 (1.105 - r)J!^rcexp(-1.906xlO-* r<,) 

L -= 4.499x10'cxp(-4.310xlO-*/fl) -940.6cxp(-5.862xlO-*/o) 
Af = 2.197xIO»Ar,exp(-1.809X 10-'/g) - 131.7(1.105 - y)JtTcCxp(-1.906X10"*/<,) 
(/Q in seconds). 

/ 

\ 
i , 
1 
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The overnight collections which we used foreclosed use of Ogden's tables 

so that constants a,b,c,d, were derived from the equations and then 

cross-checked by plotting each constant from the table (See Fig, TAC) 

and extrapolating to the desired sampling time. Both methods agreed. 

In the counting process for the sample filter, total counts during the 85+105 

minute periods were recorded every 5 minutes. For each room total counts 

versus time were plotted in Fig. TAD. No attempt was made to subtract 

background since this would be a minor correction. No attempt was made to 

correct for counter efficiency, although multiplying counts by 4 or 1/25% 

would do this. Two points can be made with this graph. First, all rooms 

show similar decay rates, only the level is different. Second the flatness 

of the decay, curve is indicative of predominantly thoron decay product 

content on the filter. As shown by Rock in "Sampling Mine Atmospheres 

for Potential Alpha Energy due to the Presence of Radon-220 (Thoron) 

Daughters," Informational Report 1015, Mining Enforcement and Safety 

Administration, a mixed radon-thoron sample would show a rapid decrease 

in count rate with a half life on the order of 26.8 minutes followed by 

a long half-life decay on the order of 10.54 hours. The first is due to 

the radon (lead-214) the second is due to the thoron (lead-212). Here 

no rapid decay is evident indicating little radon. The half life is 

about 14 hours supporting a largely thoron atmosphere. 

C. Air Sample Results 

Table TA6 gives collection data on air samples taken during the Comprehensive 

Survey. These collections were aimed at measuring thoron and radon working 

levels. Data and results using the Ogden Method are given in Table TA7. 
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Figure TAC : Constants' Values versus Sampling Time (minutes) 
:(^sed-iri-Ogden'•1ethod'"for Defeniiinatfori-oTRadoti~an"d Thororri-foricing.Levels)' 
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Table TA6: Air Sample (Filter) Collection and Background Counting Periods 

Collection 
Site 

Room 8 

Collection 
Period 

Start 2/25/81, 1:40 P.M. 
Stop 2/26/81, 8:35 A.M. 

Time 

(min) 

1135 

Background* 
Period 

Background 
Time 
(min) 

2/26/81, 12:10 P.M. 
2/25/81, 1:35 P.M. 85 

Flow 
Rate 

(1/min) 

18.42 

Room 202 Start 2/24/81, 4:20 P.M. 
Stop 2/25/81, 8:33 A.M. 973 

2/25/81, 12:05 P.M. 
2/25/81, 1:30 P.M. 85 18.42 

Room 306 Start 2/26/81, 7:10 P.M. 
Stop 2/27/81, 8:36 A.M 806 

2/27/81, 12:10 P.M. 
2/27/81, 1:35 P.M. 85 18.42 

*Sample (Filter) counting times were between the end of collection and the 

beginning of the background count. 
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Working Level Results Using Ogden''s Method 

Table TA7 

Room 8 Room 202 Room"306 
Calibrated (1/min) 18.42 T 0 2 1 8 7 ^ 

0.307 0.307 0.307 

Alpha 
Detector 
Efficiency 25% 25% 

Background Collection 
Time 
(min) 85 85 

Coijnt 
Rate 
counts/min 1.58 1.55 

Working 
Levels w^(WL) 0.229 0.162 

25% 

p'rrfods' ' ' (JSunt" ' ^ ' ' ' ' ' ' ' ' ' ' - ' ' ' ' ' ' ' ' ' 

Ogden 
Contants 

105 Minutes 

a 

b 

c 

d 

7.071 

1.169 

4.533 

6.315 

762.722 

7.04 

1.174 

4.94 

6.315 

107,5 

6.99 

1.181 

5.533 

6.315 

85 

Counts 134 132 74 

0.87 

\(WL) 0.0139 0.0105 

0.0255 

0.00215 

i 
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INTRODUCTION 

Remodeling on the second floor of the 161 E. Grand Avenue 

building during February 1984 included work in areas previously 

identified by the EPA as contaminated with small quantities of 

natural thorium. Monitoring was performed to locate contamina

tion on building materials disturbed or removed during the 

remodeling. Protective actions were taken by workers as •recom

mended by the City of Chicago Department of Inspectional 

Services. 

TRAINING 

A one-hour training session was conducted by Eli A. Port, CHP. 

The sign-up sheet is attached in Appendix A. 

The training was based upon a presentation developed by the 

Health Physics Society for non-technical audiences and included 

information regarding the production of radiation and its 

interaction with matter, biological effects, dose-effect rela

tionships, the concept of risk and protective measures. 



PROTECTIVE ACTIONS 

.Workers and ancillary personnel in the construction area were 

issued Tyvek coveralls and 3-M dust masks. Instructions were 

given regarding proper wearing and use of the protective 

apparel. Workers' clothing, gloves and shoes were checked for 

contamination at the end of each work period. As contaminated 

portions of the original floor were uncovered, surface wipes were 

taken to determine if removable contamination was present. While 

the contaminated floor was uncovered a rope barrier was erected 

to prevent access. The exposed portions of the contaminated 

floor were covered with an epoxy paint to seal the surface and 

prevent dispersal of contamination. 

RADIATION SURVEY RESULTS 

No removable contamination was detected at a 95% confidence level 

on filter paper wipes taken from the contaminated floor. 

Contamination was not found on dust which had accumulated in the 

walls. 

Low-level contamination was detected on several 2" x 4" wood 

beams in direct contact with the contaminated floor. Water 

stains on the beams suggest that water-soluble contamination may 

have been transferred during a past flood which originated on the 
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roof. Slight contamination was found on tar paper which was in 

direct contact with the original floor under several superficial 

layers of flooring. 

Dose rate and surface contamination surveys were conducted after 

the contaminated floor was uncovered. The contaminated areas 

ranged up to 5,000 dpm/lOOcm^. From the data the size and shape 

of the contaminated area was determined. See Appendix B for 

survey results. 

No contamination was found on any shoes, coveralls, gloves or 

tools. Surveyed dust masks also revealed no contamination. Air 

samples were collected and used as an early indicator of possible 

airborne contamination. The results of air sampling from a 

cooperative effort were obtained from the USEPA and are repro

duced in Appendix C. 

WASTE DISPOSAL 

Debris from contaminated areas was surveyed with a Ludlum Model 

6/Eberline HP210T survey^ meter. Contaminated material was 

segregated pending disposal. Uncontaminated debris and debris 

from uncontaminated areas was collected in waste bins and 

surveyed with a Ludlum Model 2220 analyzer utilizing an Eberline 

SPA-2" X 2" Nal (Tl) detector in a low background area. No 

additional contamination was detected on this material which was 
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I released to a scavenger service. Material with detectable 

I activity was collected in a DOT spec container and will be 

I transferred by ADCO, a licensed radioactive waste collector, for 
I 
I transfer to a radioactive waste disposal site in Richland, 

I Washington. 

CONCLUSIONS 

Radiation surveys demonstrate that radioactive contamination in 

the construction area was not readily transferable. A small 

amount of contamination was transferred to building materials in 

direct contact with the contaminated floor for many years. 

Remaining removable contamination was sealed into the floor with 

epoxy paint which will inhibit the release of Rn-220, a gaseous 

daughter of Th-232. 

Contamination detected on a small quantity of debris slightly 

exceeded 3,000 dpm/100 cm^, the USNRC limit for release of 

thorium contaminated facilities for unrestricted use. While 

consumer products containing significantly larger quantities of 

radioactive material are routinely and legally disposed of as 

ordinary trash, the rubble was transferred to a USNRC licensed 

radioactive waste collector for disposal. 



No contamination was detected on protective apparel or tools used 

during the construction. Results of air sampling by the EPA and 

RSSI did not indicate an increase in airborne radioactivity 

levels in the work area. 
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APPENDIX A 

TRAINING 
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APPENDIX B 

RADIATION SURVEY RESULTS 



SURVEY REPORT 
Dave Derenzo & 

"pyiLpiNG:i61 E. Grand ROOM- 2nd f l o o r nATFQ2/07&08/84 RY- E l i A. P o r t 

RO"*'"̂  ° Wipes-L^uPSiSW29o/HP-210 ^P^^'^' ^ ^ "^^'^^^"^ ° 

survey Instrument ^^^_ ^ p ^ ^ ^ ^ Q Source of Ionizing Radiation 
Natural Thorium 

5 ee_ Ail o>-c^Ae.. <̂  

D OcxvjJw^. i \ 

TYPE 

Ventilation: 

Comments: 

FORM ACTIVITY 

SURVEY FIJSJDJMGS 

AREA 

| - \ r i G > r 

2^ FUov-

3 Floov 

_ 4" P\m^r 

-S~ Floor a H « ^ re-r̂ oup..l <-j.f t i l r . 

' ^ F l c r> r i- .^+er' t-«f'ACvft-} o ? V^^e^ 

_ 1 l - W r rt'i^'^-f fs» •,'i-rD i/c.| OT- + M G -

V/ IPES 

l i l C^l\^^,\v^ 
i 

\ l % > c u l ! v•<^^'v^ 

105-e/lw.m 

I3 '^c/(v. ; r>. 

l^3,C-/l^<^.-> 

\ ^ ? v C / \rtMVH 

• 

f? I5''2,c-/u;..-, 

DOSE RATE 

.£ f^e- sec^TKoi; 

SM.Tuew r> it'-'^x 
* 

Background 

RECOMMENDATIONS:, 

fcS^o/G,.,,^- l j 3 o p v ^ 

L A q5<^. ~ ^Q.S,-^ vv> > ^ QfJ -vy ' i - ^N , d ^ - l - ^ .-:l-g.^. a.4- ^ . b ^ ^ . j OPvxV-'ci'.^w.g 

Uwp. \ -̂̂  113.^ H O . r - i ' : r H - r . ^ u . 1^ ^ . ^ c c ^ \ 4 

Radiation Safety Services, Inc. 

file:///rtMVH


1. 
2. 
3. 
4. 
5, 
6. 
7. 
8. 
9. 

10. 
11. 
12, 
13, 
14. 
15, 
16, 

2ncl Floor 
161 E Grand Ave. 
Chicago, 111. 

Performed on 02/09/84 

E*;sfflfliGar!&iHSESS£?rsa?s?gg 

]«-Zft^ 

10 11 12 13 

ELEVATOR 

f ^ 
14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

CPM' 

60 
60 
70 

urad/hr' 
<10 
<10 
30 
25 
55 
200 
875 
350 
300 
250 
200 
100 
90 
15 
10 
10 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

* 32 
CPM 
100 
170 
400 
800 
20,000 

16,000 
2,000 
1,100 
2,100 
900 
2,000 
1,300 
90,000 

ura 
20 
85 
150 
250 
650 
600 
600 
400 
300 
100 
60 
80 
65 
5.0 
60 

)d/hr^ STAIRVJAY 

PERFORMED BY: 
Radiation Safety Services,Inc. 
1554 Ashland Ave 
Evanston, 111. 60201 
312-866-7744 

DJD 02/13/84 

INSTRUMENTS 

BACKGROUND: 

All CPM readings taken with a Ludlura Model 16 using an 
Eberline HP-210T detector. All urad/hr readings taken 
•with a Health Physics Instruments, Inc Model 1010. 
The background in relatively uncontaminated portions 
of the building are 10 to 15 urad/hr. In these areas 
the Model 16/HP-210T background was 50-70 CPM. 

*Readings taken at the surface of the existing floor. The HPI j.010 
chamber center is2,'̂ /&" from the floor •wi-ii-. instrument on floor. 

SCALi; 
i" = 5 ' 
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Location Of Surface 
Wipes 

2r;i, I-v 
/ / 

1-̂  

: ^ i ^ 

2nd Floor 
161 E. Grand Ave 
Chicago, 111. 

Performed on 02/o:j-/84 and 02/00/84 

f ^ 

7 



^'sim^m'iiitii^itmi^'Bii^Sti'M [affiffljJtiiia«BBgBBBasggicmMiJMr.aastsai^^ 

Approximate Extent Of 
Fixed Thorium Contamination 

qn.grwi.iim%w.ii!i'j:i^.'..wuwjmKt!JM.iiih.i.j'»ft.^'j^iU.'i'A^.^'.i.-;mtAe.^iJ»UiS37;«g^ 

2n.d Floor 

Grand Ave. 
111. 

161 E. 
C h i c a g o , 

In s t rumen t : Ludlum Model 6 / HP-210T 



APPENDIX C 

AIR SAMPLING RESULTS 

FROM 

USEPA REPORT 

Dated 

February 2, 1984 



Background airborne radon and thoron daughter concentrations were measured on 
February 7, before demolition activities. Thoron daughter concentrations 
were collected for 30 minute intervals during the day. Samples v/ere collected 
at 20 liters per minute on Metricel filters with 0.45 micron pore size. 
Collection and analysis was by the method given in "Radiation Monitoring" 
published by the U.S. Department of Labor, Mine Safety and Health Administration, 
Results are given in Table 1 and in Figure 3. The background radon daughter 
concentration was 0.005 working levels, a normal indoor level, but the thoron 
daughter concentration was 0.038 working levels, showing the presence of thoron 
decay products in the air. Generally, it would be expected thoron daughter 
levels would be less than radon daughter levels. During the course of 
demolition activities thoron daughter levels fluctuated, reaching a maximum 
of 0.060 working levels. 
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Service 
Elevator 

New Wall Construction 

Walls Removed Prior 
^2-7-84 

Walls Removed On 
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.N 

Figure 1: Floor Plan of Second Floor Showing Work Areas and Sample Collection Results 



Table 1: Radon/Thoron Daughter Concen t r a t i ons - Air Sample R e s u l t s 

DiUCHTTR COHCENTSATIOH 

DATE 

A 2-7-84 

A 2-7-34 

A 2-7-84 

A 2-7-84 

A 2-7-34 

A 2-7-84 

A 2-9-84 

A 2-9-84 

A 2-9-84 

A 2-9-84 

A Air 

RADON 

TIHE PERIOD (MILLiyORKIKG LEVELS) 

9 : 1 2 - 9 : 1 7 5 

9 : 2 5 - 9 :23 

1 2 : 0 4 - 12 :34 

1 2 : 4 3 - 1 : U 

1 : 2 2 - 1 : 5 3 

1:59 - 2 : 2 r 

1 2 : 1 8 - 12 :48 

12 :S3 - 1:25 

1:25 - r.55 . 

1:54 - 2 :24 

Sampler Loca t ion - See F i g u r e 1 

THOaOH 

(HILLIVORXIHG LEVELS) 

39 BACKGROUND 

39 

51 

37 

iO 

28 

45 

35 

35 

M 
I 
L 
L 
I 
U 
0 
R 
K 
I 
N 
G 
L 

E 
L 
S 

70_|. THORON DAUGHTER CONCENTRATION 

2-7-84 
60-1-

58--

40. 

30--

20 -4 \ 
10 11 12 13 

TIME OF DAY 

14 
—f 
15 

M 
I 
L 
L 
I 
M 
0 
R 
K 
I 
N 
G 

L 
E 
U 
E 
L 
S 

70^_ THORON DAUGHTER CONCENTRATION 
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Figure 3: Radon/Thoron Daughter Concentrations - Air Sample Results 
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT 

PRIOR TO RELEASE FOR UNRESTRICTED USE 

OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE, 

OR SPECIAL NUCLEAR MATERIAL 

U. S. Nuclear Regulatory Commission 
Division of Fuel Cycle and Material Safety 
Washington, D.C. 20555 

July 1982 

A 



The instructions in this guide, in conjunction v;ith Table 1, specify the 
radionuclides and radiation exposure rate limits which should be used in 
decontamination and survey of surfaces or premises and equipment prior 
to abandonment or release for unrestricted use. The limits in Table 1 
do not apply to premises, equipment, or scrap containing induced radio
activity for v.'hich the radiological considerations pertinent to their 
use nay be different. -The release of such facilities or items from 
regulatory contro'l is considered on a c-asc-by-case basis. 

1. The. licensee shall make a reasonable effort to eliminate residual 
contamination. 

•y} 

Radioactivity on equipment or surfaces shall not be covered by 
paint, plating, or other covering material unless contamination 
levels, as determined by a survey and documented, are below the 
limits specified in Table 1 prior to the application of the 
covering. A reasonable effort must be made to minimize the 
contamination prior to use of any covering. 

The radioactivity 
or ductwork shall 
traps,-and other 
ination at these 
contamination on 
ductwork. Surfac 
likely to be cent 
location as to ma 
measurement shall 
the limits. 

on the interior surfaces of pipes, drain lines, 
be determined by making measurements at all 

appropriate access points, provided that contam-
locations is,likely to be representative of 
the interior of the pipes, drain lines, or 
es of premises, equipment, or scrap which are 
aminated but are of such size, construction, or 
ke the surface inaccessible for purposes of 
be presumed to be contaminated in excess of 

,^ 

Upon request, the Conmission may authorize a licensee to relinquish 
possession or control of premises, equipment, or scrap having 
surfaces contaminated with materials in excess of the limits specified. 
This may include, but would not be limited to, special circumstances 
such as razing of buildings, transfer of promises to another organization 
continuing work with radioactive materials, or conversion of facilities 
to a long-term storage or standby status. Such requests must: 

a. Provide detailed, specific information describing the premises, 
equipment or scrap, radioactive contaminants, and the nature, 
extent, and degree of residual surface contamination. 

b. Provide a detailed health and safety analysis which reflects 
that the residual amounts of materials on surface areas, 
together with other considerations such as prospective use of 
the premises, equipment or scrap, are unlikely to result in an 
unreasonable risk to the health and safety of the public. 



Prior-to release of premises for unrestricted use, the licensee 
shall make a comprehensive radiation survey which establishes that 
contamination is within the limits specified in Table 1. A copy of 
the survey report shall be filed with the Division of Fuel Cycle 
and Material Safety, USf;RC, Washington, D.C. 20555, and also the 
Administrator of the NRC Regional Office having jurisdiction. The 
report should be filed at least 30 days prior to the planned date 
o f abandon:nent. The survey report shall: 

K 

/ 

a. Identify the premises. 

b. Show that reasonablc'effort has been made to eliminate 
residual contamination. 

c. Describe the scope of the survey and general procedures 
followed. 

d. State the findings of the survey in units specified in 
the instruction. 

Following reviewof the report, the NRC will consider visiting 
the facilities to confirm the survey. 
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ACCEPTADLE SURFACE COflTAKlllATION LEVELS 

fiUCLlDES^ AVERAGE'' C f MAXIMUMI^ d f REMOVABLE^ ^ ^ 

•.•-not, U-235. U-2-ia. ond 
issoc ia tcd decoy products 

I ransuronics . Ro-?i-'G, .Ra-Z28, 
ih-230. Th-220, Po-231, 
\C'Z ' '7, 1-125. i - i ; : 9 

- n a ^ Th-232. Sr--90, 
• -223. Ro-224, U-<'!32, 1-126, 

131. 1-133 

eLc-';orr,::'a cinittcrj (nuclides 
i In d?coy it'.odes cl.her than 
Ipha cf.iission or spontaneous 
ission) except Sr-QO and 
liners noted above 

5,000 dpm o/lOO cm'̂  

100 dpm/100 cm^ 

1000.dpm/100 cm2 

5000 dpm B Y / I O O cm^ 

15.000 dp:n a/100 cm^ 

300 dpm/100 cm2 

3000 dpm/100 cm^ 

15.000 dpm DY/IOO cm^ 

1,000 dpui a/100 cm^ 

20 dpm/lOO cm2 

200 dpm/100 crr.2 

1000 dpm BY/100 cm? 

v.hcre surface contomination by both alpha- and beta-garrjna-emitting nuclides ex i s t s , the l im i t s established for alpha- and beta-ganxa-e-iitt ir.g 
nuclides should apply independently. 

'As used in th is tab le. dp.-;i (d is integrat ions per minute) means the rate of c.-:nss1on by radioactive material as determined by correct ing the 
counts per minute observed by an appropriate detector for background, e f f i c i ency , and geometric factors associated wi th the instrumentat ion. 

/•leos'jrer.cnts of average contaminant s.'iould not be averaged over more than 1 square meter. For objects of less surface area, the average 
should be derived fo r each such' object . _ . . 

The ir.axiniuin contamination level applies to an area of not more than 100 cm''-. 

riie amount of removable radioact ive material per 100 cm? of surface area should be determined by wiping that area wi th dry f i l t e r or sof t 
•I'nsorbont paper, applying moderate pressure, and assessing the amount of radioact ive material on the wipe wi th an appropriate instrument of 
\.r.o\:;\ e f f i c iency , l-.'hen removable contamination on objects of less surface area is determined,'the pert inent levels should be reduced 
proport ional ly and the en t i re surface should be wiped. 

The average end maximum radiat ion levels associated wi th surface contamination resu l t ing from beta-gamma emitters should not exceed 
0.2 nrad/hr at 1 cm and 1.0 mrad/hr at 1 cm, respect ive ly , measured through not more than 7 mil l igrams per square centimeter of 
'.otal absorber. 
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DECONTAMINATION ACTIVITIES 

AT 

LINDSAY LIGHT BUILDING 
161 E. Grand Avenue 
Chicago, Illinois 



INTRODUCTION 

The 161 E. Grand Avenue Building housed the Lindsay Light 
Company from about 1910 to the mid-1930's. The company first 
imported and then manufactured incandescent gas light mantles 
employing natural thorium compounds and incidental to its 
operations deposited thorium materials on surfaces, particu
larly floors, of the building. 

The United States Environmental Protection Agency (EPA) re
ported on the results of several surveys performed at 161 E. 
Grand Avenue and recommended that, although there is no statu
tory requirement, the building be decontaminated where practi
cable. This recommendation was made to reduce the dose from 
radiation exposure to members of the general public who worit 
in or frequent the building. 

The building management chose Radiation Safety Services, Inc., 
to evaluate and, where appropriate, attempt to decontaminate 
the more heavily contaminated floors in the building. This 
was to be accomplished by removal of contaminated floor sur
faces followed by replacement of the floors with new material. 
The work took place during the month of August, 1981. 

Technical Approach. 

The building management and Radiation Safety Services identi
fied areas where the gamma dose rate at 1 meter above the 
floor was 100 microrads per hour or greater. These areas were 
candidates for decontamination. 

The first step for most of the areas was the removal of the 
existing floor coverings, exposing the oak floors. These 
floors were surveyed and were frequently found to contain 
significant surface alpha contamination. The building engi
neer supplied laborers and tools with which the surface layer 
of the flooring could be removed. 

When contamination was found to extend to a greater depth in 
the oak flooring, the floor boards were cut and removed. Fre
quently, the subfloor, which was the original plank flooring 
in the building, was found to be badly contaminated indicating 
the oak flooring had been installed subsequent to the initia
tion of Lindsay Light operations. Since the planking was 
structural, the decision was made to attempt to chisel out 
contamination to a depth of 1/2 inch. It was felt that re
moval of more material might compromise the structural integ
rity of the floors. 

Where contamination did not appear to extend to a great depth 
into the floor the floors were power sanded. The dust from 
sanding operations was controlled by the use of plastic 



sheets. Personnel respiratory protection and hearing protec
tion was supplied to the building laborers. 

The operations were terminated at the request of an owner-
tenant. And the areas in which work had been performed were 
resurveyed. The survey reports are in Appendix A. 

Results and Recommendations 

Areas on the basement, second and fourth floor levels were 
decontaminated. The areas for decontamination were selected 
by the building management and decontamination was interrupted 
at the request of the owner-tenant. The areas decontaminated 
represent the most significant contamination for areas which 
are generally occupied and doses were significantly reduced or 
eliminated at a height of 1 meter from the floor. 

The basement pump room, which is immediately north of the 
boiler room, had a hot spot due to contaminated material used 
as'fill around a pipe. The contaminated material was removed 
and the created void was filled with concrete. This reduced 
the external gamma dose from 225 microrads per hour at contact 
with the floor to 60 microrads per hour at contact and 50 
microrads per hour at 1 meter. 

The highest readings in the building were found in the base
ment in Room 8 which was not decontaminated since this is an 
area which is not occupied. If this area is to be occupied in 
the future, decontamination is strongly recommended and would 
be mandated by State law. 

The EPA reported dose rates of 800 microrads per hour at 1 
meter from the floor in the vicinity of the secretary's desk 
in Room 202. The floor covering and oak flooring were removed 
and the planking chiseled to a depth of 1/2 inch reducing the 
dose rate in the vicinity of the secretary's desk to 250 
microrads per hour at 1 meter from the floor. 

We recommend that where possible the planking be sealed with 
bituminous material to retard radon escape and that a 1/2 inch 
plate of lead be installed prior to replacement of the floor 
and floor covering. This should further reduce the dose rate 
by approximately a factor of 2. 

The conference room in 202 received treatment similar to the 
floor adjacent to the secretary's desk. This reduced the dose 
rate at 1 meter from the floor from the EPA reported maximum 
of 155 microrads per hour to a maximum of 90 microrads per 
hour. 

We' recommend that the floor be sealed with bituminous material 
to retard radon escape prior to the replacement of the floor 
and floor covering material. 



On the fourth floor Streeterville post-production room the 
thin concrete floor was broken up, the oak flooring removed, 
and the planking chiseled and sanded. This reduced the dose 
rate from the 300 microrads per hour reported by the EPA to 
150 microrads per hour at 1 meter from the floor. 

We recommend that the floor be sealed with bituminous material 
to retard the release of radon from this floor. 

Although decontamination was terminated before completion, the 
most important occupied areas demonstrated a significant dose 
reduction consistent with the decontamination effort. Chang
ing space utilization, particularly in the basement, may dic
tate further decontaminations to the levels recommended by the 
EPA. It is recognized that there is a very serious trade-off 
between reductions in already low doses and the expense of 
decontamination. 
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. jIATION SAFETY SERVICES, Inc. 
1564 Ashland Avenue 

Evanston, Illinois 60201 312/866-7744 

March 15, 1984 

Ron Klyber 
Optimus, Inc. 
161 East Grand Avenue 
Chicago, IL 60611 

Dear Ron: 

This letter summarizes our recent telephone conversations 
regarding the amount of activity and weight of thorium in the 
building rubble scheduled for disposal as radioactive waste. The 
rubble contains an estimated 0.000001 Curies of thorium weighing 
approximately 0.02 pounds. This information is supplied to 
satisfy in part the requirements of Ted Kason's letter of 
January 31, 1984, and the request for information from ADCO. 

Our report regarding the monitoring of decontamination activities 
will be submitted to you within the next ten days. Should you 
have any questions or require further information regarding the 
building rubble, please contact me at 866-7744. 

Sincerely, 

Eli A. Port 
Certified, American Board of Health Physics 
Registered Professional, Engineer 

EAPrts 



RADIATION SAFETY SERVICES, Inc. 
1564 Ashland Avenue 

Evanston. Illinois 60201 312/866-7744 

April 23, 1984 

Ron Klyber 
161 East Grand Associates 
161 East Grand Avenue 
Chicago, IL 60611 

Dear Ron: 

After we mailed a copy of the decontamination report to you, we 
discovered that a sentence in the first paragraph beginning on 
page 3, "The contaminated areas ranged up to 5,000 dpm/lOO cm2" 
should have appeared after the first sentence in the last 
paragraph starting on page 2. The paragraph starts with 
"Low-level contamination was detected . . . ." 

At the time of the decontamination activities it was noted that 
the most substantial contamination appeared on a wall which was 
to be scraped following the completion of the activities. Do 
you still wish us to monitor scraping of the wall? 

If you have any questions, please contact me at 866-7744. 

Sincerely, 

Eli A. Port 
Certified, American Board of Health Physics 
Registered Professional Engineer (Safety) 

EAPrts 



RMJIATION SAFETY SERVICES, Inc. 
1564 Ashland Avenue 

Evanston, Illinois 60201 312/866-7744 

April 11, 1984 

Ron Klyber 
161 East Grand Associates 
161 East Grand Avenue 
Chicago, IL 60611 

Dear Ron: 

Attached is the final report of the radiological aspects of the 
remodeling operation. As is clear in the report, no construction 
workers or other individuals were exposed to any significant 
radiological hazard nor was there any significant amount of 
radioactive rubble produced. 

Should you have any questions or require further information 
regarding these activities or contamination of the building, 
please feel free to contact me at 866-7744. 

Sincerely, 

Eli A. Port 
Certified, American Board of Health Physics 
Registered Professional Engineer (Safety) 

EAP:t s 

Enclosure 



RADIOLOGICAL ASPECTS OF 

THE FEBRUARY 1984 REMODELING OF 

THE 161 E. GRAND AVENUE BUILDING 

Prepared by 

RADIATION SAFETY SERVICES, INC. 

April 9, 1984 



INTRODUCTION 

Remodeling on the second floor of the 161 E. Grand Avenue 

building during February 1984 included work in areas previously 

identified by the EPA as contaminated with small quantities of 

natural thorium. Monitoring was performed to locate contamina

tion on building materials disturbed or removed during the 

remodeling. Protective actions were taken by workers as recom

mended by the City of Chicago Department of Inspectional 

Services. 

TRAINING 

A one-hour training session was conducted by Eli A. Port, CHP. 

The sign-up sheet is attached in Appendix A. 

The training was based upon a presentation developed by the 

Health Physics Society for non-technical audiences and included 

information regarding the production of radiation and its 

interaction with matter, biological effects, dose-effect rela

tionships, the concept of risk and protective measures. 



PROTECTIVE ACTIONS 

Workers and ancillary personnel in the construction area were 

issued Tyvek coveralls and. 3-M dust masks. Instructions were 

given regarding proper wearing and use of the protective 

apparel. Workers' clothing, gloves and shoes were checked for 

contamination at the end of each work period. As contaminated 

portions of the original floor were uncovered, surface wipes were 

taken to determine if removable contamination was present. While 

the contaminated floor was uncovered a rope barrier was erected 

to prevent access. The exposed portions of the contaminated 

floor were covered with an epoxy paint to seal the surface and 

prevent dispersal of contamination. 

RADIATION SURVEY RESULTS 

No removable contamination was detected at a 95% confidence level 

on filter paper wipes taken from the contaminated floor. 

Contamination was not found on dust which had accumulated in the 

walls. 

Low-level contamination was detected on several 2" x 4" wood 

beams in direct contact with the contaminated floor. Water 

stains on the beams suggest that water-soluble contamination may 

have been transferred during a past flood which originated on the 
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roof. Slight contamination was found on tar paper which was in 

direct contact with the original floor under several superficial 

layers of flooring. 

Dose rate and surface contamination surveys were conducted after 

the contaminated floor was uncovered. The contaminated areas 

ranged up to 5,000 dpm/lOOcm^. From the data the size and shape 

of the contaminated area was determined. See Appendix B for 

survey results. 

No contamination was found on any shoes, coveralls, gloves or 

tools. Surveyed dust masks also revealed no contamination. Air 

samples were collected and used as an early indicator of possible 

airborne contamination. The results of air sampling from a 

cooperative effort were obtained from the USEPA and are repro

duced in Appendix C. 

WASTE DISPOSAL 

Debris from contaminated areas was surveyed with a Ludlum Model 

6/Eberline HP210T survey meter. Contaminated material was 

segregated pending disposal. Uncontaminated debris and debris 

from uncontaminated areas was collected in waste bins and 

surveyed with a Ludlum Model 2220 analyzer utilizing an Eberline 

SPA-2" X 2" Nal (Tl) detector in a low background area. No 

additional contamination was detected on this material which was 
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released to a scavenger service. Material with detectable 

activity was collected in.a DOT spec container and will be 

transferred by ADCO, a licensed radioactive waste collector, for 

transfer to a radioactive waste disposal site in Richland, 

Washington. 

CONCLUSIONS 

Radiation surveys demonstrate that radioactive contamination in 

the construction area was not readily transferable. A small 

amount of contamination was transferred to building materials in 

direct contact with the contaminated floor for many years. 

Remaining removable contamination was sealed into the floor with 

epoxy paint which will inhibit the release of Rn-220, a gaseous 

daughter of Th-232. 

Contamination detected on a small quantity of debris slightly 

exceeded 3,000 dpm/lOO cm2, the USNRC limit for release of 

thorium contaminated facilities for unrestricted use. While 

consumer products containing significantly larger quani:ities of 

radioactive material are routinely and legally disposed of as 

ordinary trash, the rubble was transferred to a USNRC licensed 

radioactive waste collector for disposal. 
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No contamination was detected on protective apparel or tools used 

during the construction. Results of air sampling by the EPA and 

RSSI did not indicate an increase in airborne radioactivity 

levels in the work area. 
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APPENDIX B 

RADIATION SURVEY RESULTS 



SURVEY REPORT 
Dave Derenzo & 

BlJliniNfi:161 E. Grand ROOM: 2nd f l o o r DATEP2/07&08/84 RY: E l i A. P o r t 

Routine D 
W i p e s - L u 

Survey Instrument ^ ^ ^ ^ ^ ^ ^ ^ _ ̂ ^ ^ ^ ^ ^ ^ 

g?Sa^'^!29o/HP- 210 SP^ '̂̂ ' ^ Equipment D 

Ventilation: 

Comments: 

Source of Ionizing Radiation 
N a t u r a l Thorium 

TYPE FORM ACTIVITY 

AREA 

_E\ f y ^ f 

SURVEY FINDINGS 

WIPES 

n\ 4 {vp» l a - ? is"'&^/ivw;v 
DOSE RATE 

.£ e.e- sePQ-fct̂ e-

i._£l OOSl- IZSg-Zlv .̂u 
Fvf+er Z)tM-

re,vv\o^aA 1 SM.rueY D.M»J!:^'.I?^ 

3 P\oov 1 / S c / 1 VA\V\ 

4" P\oor- lO^c/jvAU 
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chamber center is2."9l6" from the floor wi+h instrument on floor. 
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Background airborne radon and thoron daughter concentrations were measured on 
February 7, before demolition activities. Thoron daughter concentrations 
were collected for 30 minute intervals during the day. Samples were collected 
at 20 liters per minute on Metricel filters with 0.45 micron pore size. 
Collection and analysis was by the method given in "Radiation Monitoring" 
published by the U.S. Department of Labor, Mine Safety and Health Administration. 
Results are given in Table 1 and in Figure 3, The background radon daughter 
concentration was 0.005 working levels, a normal indoor level, but the thoron 
daughter concentration was 0.038 working levels, showing the presence of thoron 
decay products in the air. Generally, it would be expected thoron daughter 
levels would be less than radon daughter levels. During the course of 
demolition activities thoron daughter levels fluctuated, reaching a maximum 
of 0,060 working levels. 
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Figure 1: Floor Plan of Second Floor Showing Work Areas and Sample Collection Results 



Table 1: Radon/Thoron Daughter Concen t ra t ions - Air Sample Resul t s 

DAUGHTER CONCEKTRATION 

DATE 

A , I-7-«< 

A 1-7-84 

A Z-7-J4 

A 2-7-84 

A 2-7-84 

A 2-7-84 

A l-?.84 

A 2-».84 

A 2-?.84 

A 2-?-84 

TIKE 

?:l 

?:2 

12:0 

12:4 

1:2 

1:5 

12:1 

12:5 

1:5 

1:5 

PERIOD 

2 - ?:17 

8 - »:I8 

4 - 12:34 

3 - 1:U 

2 - l:5S 

» - 2:2r 

8 - 12:48 

5 - 1:25 

5 - 1:55 

i - 2:2i 

RADOM 

(KIUIWORKIHG LEVELS) 

5 

THOROM 

(KILLIVORKING LEVELS) 

3? BACKGROUHD 

3? 

51 

37 

i i 

28 

45 

35 

35 

A Air Sampler Location - See Figure 1 
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Figure 3: Radon/Thoron Daughter Concentrations - Air Sample Results 
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USNRC GUIDELINES 

FOR THE RELEASE OF FACILITIES 

FOR UNRESTRICTED USE 
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GUIDELINES FOR DECOHTAMIN.UION OF FACILITIES AND EQUIPMENT 

PRIOR TO RELEASE FOR UNRESTRICTED USE 

OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE, 

OR SPECIAL NUCLEAR MATERIAL 

U. S. Nuclear Regulatory Commission 
Division of Fuel Cycle and Material Safety 
Washington, D.C. 20555 

July 1982 

^.> 



The instructions in this guide, in conjunction v/ith Table 1, specify the 
radionuclides and radiation exposure rate limits which should be used in 
decontamination and survey of surfaces or premises and equipment prior 
to 3bandon::ient.or release for unrestricted use. The limits in Table 1 , 
do not apply to premises, equipment, or scrap containing induced radio
activity for which the radiological considerations pertinent to their 
use nay be different. -The release of such facilities or items from 
regulatory control is considered on a casc-by-case basis. 

• 1. The licensee shall make a reasonable effort to eliminate residual 
contamination. 

2. Radioactivity on equipment or surfaces shall not be covered by 
paint, plating, or other covering material unless contamination 
levels, as determined by a survey and documented, are below the 
limits specified in Table 1 prior to the application of the 
covering. A reasonable effort must be made to minimize the 
contamination prior to use of any covering. 

3. Tlie. radioactivity on the interior surfaces of pipes, drain lines, 
or ductwork shall be determined by making measurements at all 
traps,-and other appropriate access points, provided that contam
ination at these locations is likely to be representative of 
contamination on the interior of the pipes, drain lines, or 
ductwork. Surfaces of premises, equipment, or scrap which are 
likely to be contaminated but are of such size, construction, or 
location as to make the surface inaccessible for purposes of 

•V mcasui-einent shall be presumed to be contaminated in excess of 
k^^/ tlie limits. • , 

4. Upon request, the Conmission may authorize a licensee to .relinquish 
possession or control of premises, equipment, or scrap having 
surfaces contaminated with materials in excess of the limits specified. 
This may include, but would not be limited to, special circumstances 
such as razing of buildings, transfer of premises to another organization 
continuing work with radioactive materials, or conversion of facilities 
to a long-term storage or standby status. Such requests must: 

a. Provide detailed, specific information describing the premises, 
equipment or scrap, radioactive contaminants, and the nature, 
extent, and degree of rnsidual surface contamination. 
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5. Priorto release of premises for unrestricted use, the licensee 
shall make a comprehensive radiation survey which establishes that 
contamination is within the limits specified in Table 1. A copy of 

,• ̂  the survey report shall be filed with the Division of Fuel Cycle 
\Zl 3nd Material Safety, USNRC, Washington, D.C. 2G5S5, and also the 
^**' Administrator of the liRC Regional Office having jurisdiction. The 

report should be filed at least 30 days prior to the planned date 
of abandon:nent. The survey report shall: 

a. Identify the premises. 

b. Show that reasonable^effort has been made to eliminate 
residual contamination. 

c. Describe the scope of the survey and general procedures 
followed. 

d. State the findings of the survey in units specified in 
the instruction. 

Following review of the report, the NRC will consider visiting 
the facilities to confirm the survey. 

K 
Ss> 

. y 

»itg-g i^iqWiKi'i'gitw—» ~ jM^naT'i'tgw w.' *t K^.9.A-



(.'UCLIDCS*^ 

lAlJLL ) 

ACCEPTADLE SURFACE CONTAI-'.lNATIOiN LEVELS 

AVERAGE'-'' C f 'M/"* XI MUM'' ^ f REMOVABLE'' C f 

U-nal, u-235. U-23a, and 
associated decay products 

Transuranics. Ra-?26, Ra-228, 
Th-230. Th-228, P:.-231. 
\c -ZV, 1-125. 1-129 

. -nat . Th-232, Sr-90, 
-!-223, Ra-224, U-232, 1-126. 
: -13 l . 1-133 

icta-';arr.::'a emitters (nuclides 
'ilh d?coy modes ether than 
Ipha cnission or spontaneous 
ission) except Sr-90 end 
ithcrs noted above. 

5,000 dpm a/100 cm^ 

"100 dpm/100 cm2 

ICCO.dpm/100 cm2 

5000 dpm BY/100 cm^ 

15.000 dp:n a/100 cm^ 

300 dpm/100 cm2 

3000 dpm/100 cm2 

15.000 dpm B Y / I O O cm^ 

1,000 dpm o/lOO cm^ 

20 dpm/100 cu2 

200 dpm/TOO cm^ 

1000 dpm By/100 cm^ 

v.'hcre surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and beta-garnma-e-iitting 
nuclides should apply independently. 

As used in this table, dp:;i (disintcgr.itions per minute) means the rate of o.-:iiss1on by radioactive material as determined by correcting the 
counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated with the instru.Tientation. 

Keas'jrcmcnts of average contaminant s.'iould not bo averaged over more than 1 square meter. For objects of less surface area, the average 
should be derived for each such object. . . . 

The i"ax1mum contamination level applies to an area of not more than 100 cm-"-. 

Tlie amount of removable radioactive material per 100 cm^ of surface area should be determined by wiping that area with dry filter or soft 
.ihsorbt?nt paper, applying (moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate instrument of 
kr.ov.'.-i efficiency. When removable contamination on objects of less surface orea is determined, the pertinent levels should be reduced 
proportionally and the entire surface should be v/iped. 

The average and maximum radiation levels associated with surface contamination resulting from beta-gamma emitters should not exceed 
D.2 mrad/hr at 1 c:n and 1.0 mrad/hr at 1 cm, respectively, measured through not more than 7 milligrams per square centimeter of 
total absorber. 
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U.S. ENVIKUNMENTAL PKUItCllUN AbhNLY 

REGION V 

AIR MANAGEMENT OIVISION 

RECORD OF TELEPHONE CONVERSATION 

OATE: February 24, 1984 TIME: 10:00 A.M. 

RECORDED BY: Larry Jensen TALKED WITH: Eli Port 
Kadiation Safety Services 

NATURE OF CALL: _X_INCOMING __OUTGOING 

SUBJECT: ^^^o of 2/21/84 on Renovation Activities at the Lindsay Light Company Building, 

Chicago, Illinois 

SUMMARY: Mr. Port called to point out that a statement in my 2/21/84 memo to Gary Gulezian 

was incorrect. Page 2, paragraph 3, contains .the sentence "Mr. Brown's helper did net 

receive training." Mr. Port states that this person did receive training and that his 

signature is on the course sign-up sheet. 

FOLLOWUP ACTION: Copies of this Record of Communication will he ^pnt. tn thn-̂ P whn rp.-piypH 

copies of the 2/21/84 memo. 

COPIES TO: 



DATE: FEB 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

;3S4 

SUBJECT- Renovation at Lindsay Light Company Bu i ld ing , 
161 East Grand Avenue, Chicago, I l l i n o i s 

FROM: Larry Jensen^ 
A i r and Ra£pfatit)n Branch 

TO: Gary Gulezian, Chief 
Regulatory Analysis Section 

The U.S. Environmental Protection Agency (USEPA) surveyed the Lindsay Light 
Company Building in 1981 and established that residual radioactive thorium 
contamination existed in several places, presumably due to past gas light 
mantle manufacturing activities of the Lindsay Light Company from about 1910 
to 1935. The USEPA has attempted to maintain contact on activities in the 
building since decontamination could not be performed because residual radio- . 
active materials were fixed in structural members of the building. Some 
areas of the building represent potential sources of unwarranted exposure to 
occupants.. Owner-tenants have been given recommendations on ways to minimize 
these potential exposures. 

Optimus, the first floor tenant-owner, called the USEPA in November of 1983 
and inquired how they should deal with the radioactive materials during a 
planned expansion to the second floor. Considerable renovation was anticipated, 
Discussions between the USEPA, the Illinois Department of Nuclear Safety, the 
Illinois Attorney General and the City of Chicago on the most appropriate way 
to handle this situation resulted in a letter of recommendations by the City 
of Chicago, Department of Inspectional Services, to the 151 East Grand 
Associates (letter attached. Appendix A). 

On February 7, 1984, Optimus called in representatives of the USEPA, the 
Illinois Department of Nuclear Safety and the City of Chicago to observe 
renovation activities to be conducted under the supervision of their con
sultant. Radiation Safety Services, Inc. The following persons were present 
on February 7; 

Optimus - Ron Klyber 
- Chester Brown and helper 

City of Chicago, Department of Consumer Services 
- Nick Davlantes 

Illinois Department of Nuclear Safety 
- Ken Barat 

U.S. Environmental Protection Agency 
- Larry Jensen 
- Les Johnson 

Environmental Control 

Radiation Safety Services 
- Eli Port 
- Dave Derenzo 



On February 8, demolition activities resumed. Ron Klyber and Chester Brown 
were present. Mr. Brown had three new helpers. Dave Derenzo (Radiation 
Safety Services) was present all day. I was present until about 1:15 p.m. 
Les Johnson was present from about 10:00 a.m. on. Nick Davlantes (City of 
Chicago) stopped in twice during the day. It was not observed that Mr. Brown's 
helpers received radiation safety training or were advised of the potential 
hazards of the materials they were dealing with. 

Walls were gradually disassembled and rubble surveyed before it was released 
for trash disposal. Wall supports nailed to the ceiling were surveyed to 
check for radioactive material entering from the contaminated flooring above. 
None was identified. The only piece of material showing contamination was a 
two-by-four taken from the base of the north wall. This board was set aside 
with the other contaminated boards. 

Gamma-ray exposure rates measured with the pressurized ion chamber remained 
constant throughout the workday. Air samples taken were too dust packed to 
be analyzed for thoron daughter concentrations but were subjected to gamma-
ray spectroscopy and shown to have collected the thoron daughters lead-212 
and thallium-208. See Figure 4 

On February 9, demolition activities resumed. Dave Derenzo and myself were 
present all day. Nick Davlantes stopped in twice during the day. The 
remaining walls v-zere removed and surveyed. No contamination was identified. 
Flooring materials were broken up and surveyed as work progressed. Tar paper 
overlying the main floor (there v;ere overlying floorings of linoleium, concrete 
and tar paper) in some sections was found to be contaminated up to an estimated 
30,000 disintegrations per minute per 100 square centimeters. Contaminated 
rubble was separated and set aside with the contaminated two-by-fours. 
Linoleum was left on the main floor in some sections to cover contaminated 
flooring. Exposed, contaminated areas were painted with expoxy paint to fix 
the contamination and to serve to identify contaminated regions in the future. 
It was also felt epoxy paint might aid in keeping contamination on the floors 
from being dissolved. 

In trying to explain the origin of the contamination on the two-by-fours and 
on the tar paper, it was discovered that the floor had been flooded with 
water a few years previously. Thorium nitrate used in gas mantle manufacturer 
is water soluble. It is hypothesized that the contamination might have been 
spread from the old floor to newer materials (two-by-fours, tar paper) by 
water. This Is an important item to keep in mind in dealing with this 
contamination in the future. 

Before the floors were painted. Radiation Safety Services took beta-gamma count 
rate (counts per minute) and tissue equivalent dose rate (microrads per hour) 
measurements at 2 foot intervals at contact along two lines running the length 
of the exposed contaminated floor. These measurements will appear in their 
report. 



Disposition of the contaminated trash was unresolved at the end of the work 
activities. Eli Port, Radiation Safety Services, argued that anything less 
than 15 pounds of thorium could be disposed of without restriction according 
to the Nuclear Regulatory Commission regulations in Title 10 Part 40 of the 
Code of Federal Regulations. I argued that Nuclear Regulatory Commission 
"Guidelines for Decontamination of Facilities and Equipment Prior to Release 
for Unrestricted Use or Termination of Licenses for Byproduct, Source or 
Special Nuclear Material" were appropriate. 

With regard to the City of Chicago's letter of recommendations to 161 East 
Grand Associates, January 31, 1984, the following comments are offered. 

Item 1. The USEPA is not in a position to determine if the Illinois 
Department of Nuclear Safety regulations were adhered to. 

Item 2. Ron Klyber and Chester Brown received radiation safety training. 
It was decided in a discussion between Eli Port and Ken Barat 
that it was not necessary for Mr. Brown's helper on February 7 
to receive training. Mr. Brown's three helpers on February 8 
and 9 did not receive radiation training. 

Item 3. The health and safety measures taken were appropriate. 

Item 4. Survey data was collected. No water samples were necessary. 
Dosimeters were not issued. 

Item 5,6. Fulfillment of these recommendations depends upon resolution of 
. the proper designation for the contaminated material. 

Item 7. Smears were taken from contaminated flooring on the second floor. 
It was not observed that smears were taken elsewhere on the second 
floor or on the first floor. 

Item 8. Representatives of the City of Chicago, the Illinois Department of 
Nuclear Safety and the U.S. Environmental Protection Agency were 
allowed to observe and monitor activities. 

Attachment 

cc: Ted Kason, City of Chicago 
Paul Eastvold, Ken Barat, IDNS 
July Goode, lAG 
Jim Smith, 161 East Grant Associates 
Eli Port, Radiation Safety Services 



February 7, 1984 
Location //I 
^ 44 uR/hour 

1 space = 15 minutes 

I I Pressurized Ion 
Chamber Location -
See Figure 1 

February 8, 1984 
Location #2 
/̂  73 uR/hour 

February 
Location 

Figure 2: Gamma-ray Exposure Rates - Pressurized lon^Chamber Results 



APPENDIX A 

City of Chicago Letter 

to 

161 East Grand Associates 



City of Chicago 
Hofold Woshington, Moyor 

Depoftment of 
Inspectional Services 

Horry L. Monley 
Acting Commissioner 

City Hall, Room 900 
121 North LoSoile Street 
Chicago, Illinois 60602 
(312) 744-0401 

Januâ -y 31, 1984 

161 East Grand Associates 
James Smyth, Partner 
161 East Grand Avenue 
Chicago, IL 60611 

Re; 

Dear Mr. Smyth: 

Radioactive Thorium Radiation 

The Department of Inspectional Services has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern mantle 
manufacturing prior to 1936, in the building at 
161 East Grand Avenue. 

To protect the health of any construction workers, 
occupants, guests and general public from excessive 
radiation, it is recommended that your files contain 
certified evidence of adherence to the follov/ing 
precautions. 

1. That all repair work v;as done in 
conformance with "Illinois Rules and 
Regulations for Radiation Protection", 
Parts A s D issued by the Illinois 
Department of Nuclear Safety. 

2. That all workers have been informed 
concerning the nature and possible 
hazards involved. 

3. That appropriate health and safety 
measures were instituted to: 
a. protect workers and other 

building occupants and 
b. assure property in the building 

is not further contaminated. 

4. That survey data was collected for 
alpha, beta and gamma or other radia
tion measurements of air and water 
samples, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thorium waste, plus the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmental Protection Agency. 
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That the name and address of the 
dL'-̂ posal site did conform to the ban 
on dumping of any radioactive waste 
v/ithin the. City of Chicago jsursuant 
to section 17-6.2 of the Municipal 
Code of Chicago. 

That minimum representative smear 
samples from surfaces on the 1st and 
2nd floors of the building were taken 
to substantiate work related v/astes 
were not further spread throughout 
the building. 

That representatives of the City of 
Chicago, the Illinois Department of 
Nuclear Safety and the U. S. Environ
mental Protect.ion Agency were allowed 
to observe anQ monitor the coj-istruction 
work during the critical demolition 
period. 

T. T. Kason 
Deputy Commissioner 

c c : Eli Port 
Steve Rothblatt 
Paul D. Eastvold 
Bernadine Wright 
James Barrett 
George Wienold 
John Evanoff 



City of Chicogo 
Harold Washington, Mayor 

Deportment of 
inspectional Services 

Horry L. Monley 
Acting Commissioner 

City Hall, l^oom 900 
121 North LoSolle Street 
Chicogo. Illinois 60602 
(012) 744-0401 

Janui. ^ 31, 1984 

161 East Grand Associates 
James Smyth, Partner 
161 East Grand Avenue 
Chicago, IL 60611 

Re: Radioactive Thorium Radiation 

Dear Mr. Smyth: 

The Department of Inspectional Services has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern mantle 
manufacturing prior to 1936, in the building at 
161 East Grand Avenue. 

To protect the health of any construction workers, 
occupants, guests and general public from excessive 
radiation, it is recommended that your files contain 
certified evidence of adh^ence to the following 
precautions. 

1. That all repair work was done in 
conformance with "Illinois Rules and 
Regulations for Radiation Protection", 
Parts A & D issued by the Illinois 
Depar-tment of Nuclear Safety. 

2. That all workers have been inforaned 
concerning the nature and possible 
hazards involved. 

3. That appropriate health and safety 
measures were instituted to: 
a» protect workers and other 

building occupants and . 
b. assure property in the building 

is not. further contaminated. 

4. That survey data was collected for 
alpha, beta and gamma or other radia
tion measurements of air and water 
samples, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thoriimi waste, plus the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmental Protection Agency. 
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5. That the name and address of the 
di.'-.pbsal site did conform to the ban 
on dumping of any radioactive v;aste 
within the City of Chicago-pursuant 
to section 17-6.2 of the Municipal 
Code of Chicago. 

7. That minimum representative smear 
samples from surfaces on the 1st and 
2nd floors of the building were taken 
to substantiate work related wastes 
were not further spread throughout 
the building. 

8. That representatives of the City of, 
Chicago, the Illinois Department of 
Nuclear Safety and the U. S. Environ
mental Protection Agency were allowed 
to observe anQ. monitor the construction 
work during the critical demolition 
period. 

Sincerely, 

T. T. Kason 
Deputy Commissioner 

cc: Eli Port 

Paul D. Eastvold 
Bernadine Wright 
James Barrett 
George Wienold 
John Evanoff 



lity of Chicago 
- loro ld Wash ing ton . Mayor 

department of 
Inspeaionol Services 

Horry L. Monley 
Acting Commissioner 

Cir/ Holl, f3,oom 900 
121 Nonh LoSolle Street 
Chicogo. Illinois 60602 
(312) 744-3401 

Janu^.y 31, 1984 

161 East Grand Associates 
James Smyth, Partner 
161 East Grand Avenue 
Chicago, IL 60611 

Re: Radioactive Thorium Radiation 

Dear Mr. Smyth: 

The Department of Inspectional Services has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern mantle 
manufacturing prior to 1936, in the building at 
161 East Grand Avenue. 

» 
To protect the health of any constxuction workers, 
occupants, guests and general public from exicessive 
radiation, it is recommended that your files contain 
certified evidence of adherence to the following 
precautions. 

1. That all repair work was done in 
conformance with "Illinois Rules and 
Regulations for Radiation Protection", 
Parts A & D issued by the Illinois 
Departiment of Nuclear Safety. 

2. That all workers have been informed 
concerning the nature and possible 
hazards involved. 

3. That appropriate health and safety 
measures were instituted to: 

a. protect workers and other 
building occupants and 

b. assure property in the building 
is_ not further contaminated. 

4. That survey data was collected for 
alpha, beta and garmna or other radia
tion measurements of air and water 
samples, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thorium waste, plus -the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmental Protection Agency. 
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5. That the name and address of the 
disposal site did conform to the ban 
on dumping of any radioactive waste 
within the City of Chicago pursuant 
to section 17-5.2 of the Municipal 
Code of Chicago. 

7. That minimum representative smear 
samples from surfaces on the 1st and 
2nd floors of the building were taken 
to substantiate work related wastes 
were not further spread throughout 
the building. 

8. That representatives of the City of 
Chicago, the Illinois Department of 
Nuclear Safety and the U. S.' Environ
mental Pro'tection Agency were allowed 
to observe and monitor the construction 
work during the critical demolition 
period. 

Sincerely, 

T. T. Kason 
Deputy Commissioner 



City of Ch icago 
Haro ld Wosh ing ton , Mayo r 

Deportment of 
Inspectional Sen/ices 

Hon-)' L. A-Aanley 
Acting Commissioner 

City Holl, Room 900 
121 North LoSalle Street 
Chicago, Illinois 60602 
(312)744-3401 

D R A F T 

December 16, 1983 

To the Owner of Record 
151 East Grand Avenue 
Chicago, IL 60611 

Re: Radioactive Thorium Radiation 

The Department of Inspectional Services has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern mantle 
manufacturing prior to 1935, in the building at 
161 East Grand Avenue. 

To protect the health of any construction workers, 
occupants, guests and general public from excessive 
radiation, it is recommended that your files contain 
certified evidence of adhcjrence to the following 
precautions. 

1. That all repair work was done in 
conformance with "Illinois Rules and 
Regulations for Radiation Protection", 

. Parts A S D issued by the Illinois 
Department of Nuclear Safety. 

2. That all v/orkers have been informed 
concerning the nature and possible 
hazards involved. 

3. That appropriate health and safety 
measures were instituted to: 

a. protect workers and other 
building occupants and 

b. Assure property in the building 
is not further contaminated. 

4. That survey data was collected for 
alpha, beta and gamma or other radia
tion measurements of air and water ' 
samjjles, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thorium waste, plus the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmental Protection Agency. 
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6. That the name and address of the 
disposal site did con.form to the ban 
on dumping of any radioactive waste 
within the City of Chicago pursuant 
to section 17-5.2 of the Municipal 
Code of Chicago. 

7. That minimum representative smear 
samples from surfaces on the 1st and 
2nd floors of the building were taken 
to substantiate work related wastes 
were not further spread throughout 
the building. 

8. That representatives of the City of 
Chicago, the Illinois Department of 
Nuclear Safety and the U.S. Environ
mental Protection Agency were allov/ed 
to observe and monitor the construction 
work during the critical demolition 
period. 

Sincerely,• 

T;'/ '\ 

T. T. Kason 
Deputy Commissioner 



6312 West Oakton Street 

Morton Grove, IL 60053-2723 

708-965-1999 

Fax 708-965-1991 

May 9 , 1994 

Ron Steele 
161 East Grand 
Chicago, IL 60611 

VIA FAX 312-467-0867 

Re; Thoron Measurements 

Dear Ron: 

This letter summarizes the discussions I have had with the 
Department of Labor (OSHA), the EPA and the NRC, regarding 
interpretation of the thoron standard being used as the basis for 
the proposed notice of violation and civil penalty at 161 East 
Grand which you and I discussed in our April 4, 1994, telephone 
conversation• 

In this April 4 conversation you told me that you had been 
informed by Barbara Smith of OSHA that thoron measurements 
exceeded what she thought was the applicable standard and that a 
civil penalty of $7,000 was being proposed. When I spoke with 
Ms. Smith, she discussed the standard that she thought was 
applicable with me and told me that there would be a close-out 
meeting at 161 East Grand on April 13th. I told Ms. Smith that 
she was misinterpreting the standard which was for thoron 
daughters and that I did not think that the highest 
concentration, she reported at 161, 18 pCi/1 exceeded what I 
thought was the applicable standard for thoron concentrations. 
Ms. Smith provided me with the telephone number of Kevin 
Cummings, the individual at the OSHA laboratory in Salt Lake City 
who had provided her with the monitoring devices, results, and 
assistance in interpreting the standard. 

Kevin Cummings told me that Larry Jensen of the USEPA had 
provided guidance in interpreting the standards and the custom 
electret device OSHA used measured thoron and its daughters. We 
contacted RadElec, the device vendor who stated that the device 
measured only thoron gas and was insensitive to thoron daughters. 
When I explained that Jensen was in error, Cummings began to talk 
about many different types of hazards to which workers might be 
exposed. When I pointed out that these were not applicable 
concerns in this building he acknowledged he had been in error. 
Cummings then mentioned that he had received one day of training 
in interpreting radon results from a man who worked for Hal 
Langner at Rust Geotech in Boulder, Colorado. I offered to place 



Ron Steele 
May 9, 1994 
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a conference call so that he, I and Mr. Langner could discuss Mr. 
Cummings interpretation of the result. He refused to participate 
in the conference call and hung up. I spoke with Mr. Langner at 
Rust Geotech and then placed a conference call to Bob Curtis, Mr. 
Cummings' supervisor and Mr. Cummings. Mr. Cummings said he had 
not wanted to remain on the line to be embarrassed by his lack of 
knowledge and then continued to persist in stating that he was 
right in his interpretation of the results. Over a period of 
several days I had three more conversations with Mr. Curtis 
regarding results. He at first asked that I provide him with the 
name of the person who wrote the NRC regulations from which the 
standard comes. I told him that the regulations were written by 
an international standard setting organization more than 2 5 years 
ago and what he thought was leading edge science was mainstream 
health physics. I provided him with the names and telephone 
numbers of current and retired NRC staff members who have some 
responsibility for the standards. After several additional 
conversations Mr. Curtis acknowledged that the interpretation of 
NRC staff was closer to mine than to Larry Jensen's but that the 
final decision regarding compliance or noncompliance remained in 
the hands of Barbara Smith. 

I called Larry Jensen at the EPA and spoke with him about radon 
and thoron standards. Mr. Jensen stated that he was confused by 
the standards and had never been able to understand them. When I 
asked him if he was not the region's radon expert, he at first 
dissembled and then acknowledged that he was the lead person on 
radon in EPA Region V. I brought up the subject of 161 East 
Grand, and Mr. Jensen said that when the EPA counsel had informed 
Superfund that it lacked jurisdiction at 161 East Grand, he, 
because of his perception of a substantial health hazard to 
individuals on the job, had to turn the file over to OSHA. I 
have heard an unsubstantiated story from another regulatory 
agency that Mr. Jensen may have referred these files to OSHA in 
the hope that if a substantial hazard to workers in the building 
could be demonstrated, the EPA would be forced to reverse their 
decision and permit Superfund action against 161 East Grand. 

When I spoke with Ms. Smith on April 28, she told me that 
decisions regarding noncompliance had not yet been decided and 
that she was planning to use a equilibrium factor at the extreme 
limit of the range reported in the literature. She also told me 
that she planned to revisit 161 East Grand to determine if 
Optimus was an owner of the building. I asked her to notify you 
and me at that time indicating that we would like to be present 
when she revisited. 

Although I don't think a violation has occurred, it is becoming 
apparent that if the Department of Labor continues to persist in 
attempting to identify an item of noncompliance, they are 
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RSS 

beginning to recognize that you, the building owner are not the 
employer of the individuals in the spaces where measurements were 
made. This may be an attempt to try to cite one of the tenants 
in the building for noncompliance rather than you as the building 
owner. 

I recommend that we be as aggressive as possible in dealing with 
this issue and take action necessary to prevent its recurrence in 
the future. A helpful step will be our making independent 
measurements of thoron daughter concentrations. This will 
provide a direct measurement of what has been a disputed estimate 
of concentration. I would like to schedule the thoron daughter 
measurements tomorrow, before Ms. Smith returns to 161 East 
Grand. If you have any questions or would like additional 
information, please call me at 708-965-1999. 

Sincerely, 

(LX> 
E l i A. P o r t , CIH, CHP, P . E , 
steele02.let 

'i 



RSSI 
6312 West Oakton Street 

Morton Grove. IL 60053-2723 

708-965-1999 

Fax 708-965-1991 

May 10, 1994 

Ron Steele 
161 East Grand Avenue 
Chicago, IL 60611 

Re: Thoron Measurements Results 

Dear Mr. Steele: 

The standard in 10 CFR 20, App. B, Table I, Column 20, for radon-
222 (thoron) with daughters present is 1.0 working level (WL). 
The following are the results for measurements made at 161 East 
Grand Avenue on May 10, 1994. The modified Kusnetz method used 
has been approved and is used by both the US NRC and the US EPA. 

Floor Room WL 

4 Post production 0.03 

2 Mike O'Neal 0.01 

2 Trish Lindquist 0.006 

2 Cat 0.007 

2 Outside men's room 0.007 

Field Blank <0.003 

Limit of Detection = 0.003 

Thfese results are between 0.6-3% of the applicable standard. If 
you have any questions or would like additional information, 
please call me at 708-965-1999. 

Sincerely, 

E l i A. P o r t , CIH, CHP, P .E . 
steele03.let 



THORON DAUGHTER MEASUREMENT 

f ̂  ^ n t ^ 7 ( ^ 7 n 1 Date: /__/ ( SITE 

yCU^ Location: 

1 Sample Stop : Sample Start : Elapsed time = m (<60 m) 

2 Sample Rate ._ 1pm x Sample time m = sample ._ 1(>10) 

3 Bkg. rate c/ min = ._cpm 

4 Eff. = 0. cpm/dpm 

5 Count Start : (5-17 hours after sample stop) 

6 5 minute count = ^ — c 

7 Net count rate = ( c/5 min.) - Bkg. rate = ._cpm 

8 Net alpha rate = Net count rate /Eff.O. = ._dpm 

9 Alpha cone. = Net alpha rate ._/sample ._1 = ._dpm/l 

10 Time factor @ ._hrs = 

11. WL = alpha cone. ._dpm/l/time factor = . WL 

th220wl.mas 



THORON DAUGHTER MEASUREMENT 

SITE D a t e : - ^ / " " / ^ f 

(^ u . ^ ' ( . g g ^ i / ^ Loca t ion : l/"^-- '̂ ' - ^ ^ r ' / 

1 Sample Stop [3>: eq sample S t a r t l ^ : ^ Elapsed t ime = ^"J m (<60 m) 

2 Sample R a t e ^ . J ? l p m x Sample t ime^Hm = s a m p l e ^ > . _ 1(>10) 

3 Bkg. r a t e 0 c / 6 min = .yi . Tepm 

4 Eff. = 0. n S cpm/dpm 

5 Count Star-t̂ # : ̂ r"(5-17 hours after sample stop) 

6 5 minute count = ( '̂  c 

7 Net count rate = (JH c/5 min.) - Bkg. rate = 3 . '^pm 

8 Net alpha rate = Net count rate ji'-̂ /Ef f. 0 .^? = 1 .f dpm 

9 Alpha cone. = Net alpha rate _2^.^sample^^._l = Q) .^^pm/1 

10 Time factor § ^ . hrs = ?-̂  

11. WL ~ alpha conc.';_ ._dpm/l/time factor = . WL 

th220wl.rnas 



THORON DAUGHTER MEASUREMENT 

SITE i ^ \ Date:fv_^_?^ 

O ^ ^ C ' c ) ^ lA-^-^<r V^^M^^ Location: ;W ? ^ ̂  c ̂  ' e ^ 

1 Sample Stop ' I : \1> Sample Start^fZ. ; 2-^ Elapsed time = ^ ^ m (<60 m) 

2 Sample Rate"2- . Olpm x Sample time^_4_m = sample is^. 1(>10) 

3 Bkg. rate (3 c/ Q min = j^.Cc^m 

4 Eff. = 0 . ^ cpm/dpm 

5 Count Start/C : |'^5-17 hours after sample stop) 

6 5 minute count = i i c 

7 Net count rate = ( H c / 5 min.) - Bkg. rate = ^ .j^cpm 

m 8 Net alpha rate = Net count rateS < Y/Ef f. 0. ̂ J> = "1 .̂ /dp 

/• * /̂  (>?>̂  
9 Alpha cone. = Net alpha rate -̂  .'y/sampleyZ-.. 1 = '̂ . dpm/1 

10 Time factor @ ̂ . hrs = /'ja 

11. WL = alpha conc.J;;̂  ._dpm/l/time factor = _. WL 

th220wl.mas 



THORON DAUGHTER MEASUREMENT 

SITE \ (j3 ( __ Date:-^ 

o( Polr fMCPKg-/ 
'jo/_±Y 

Location; 

1 Sample Stop\X: <{0^Sample StartU : ^ ^ Elapsed time = ̂ ^ m (<60 m) 

2 Sample Rate 7 ._̂  1pm x Sample tim^U m = sample'^'^ 1(>10) 

3 Bkg. rate ̂  c/ \ Omin = <̂  . ccpm 

4 Eff. = 0._4ilcpm/dpm 

5 Count Startle :^1(5-17 hours after sample stop) 

6 5 minute count = <% c 

7 Net count rate = ("7)(̂ c/5 min.) - Bkg. rate = / S .6 cpm 

8 Net alpha rate = Net count rateLC(l/Ef f. 0.4i = 3^ .3dpm 
j . ^ & - 3 ' 7 

Alpha cone. = Net alpha rate ^^ . J ' / sample '^Z . 1 = Bi^r-r^pm/l 

10 Time factor @ ^. hrs = _ [ ^ 

11. WL = alpha cone. J dpm/1/time factor = O .g^WL 

9 

§ ^ ,D 3' 5.^./o " ' o 

th220wl.mas 



THORON DAUGHTER MEASUREMENT 

SITE ' ^ 1 Date'. ^ / H 9 V 

jm Jk^ /)ftO<(ll ^ L6^S O ^ - Location: r - - ; - - ^ 

1 Sample Stop_V^:/_Z Sample StartV-̂  : 04 Elapsed time = "4^ m (<60 m) 

2 Sample Rate^ . Qlpm x Sample time'l̂ C m = sample^?— 1(>10) 

3 Bkg. rate Q c / 0 min = _0_.gcpm 

4 Eff. = 0 .'^•<cpm/dpm 

5 Count Start/y: ̂ 1(5-17 hours . after sample stop) 

6 5 minute count = ^O c 

7 Net count rate = (3g c/5 min.) - Bkg. rate = C .<̂ cpm 

8 Net alpha rate = Net count rate ̂.-C-'/Ef f. 0. •n̂ f = (H .L)dpm 

9 Alpha cone. = Net alpha rate _IJ_.£/sampleTf:_._l = ._dpm/l 

10 Time factor @ ̂ •_hrs = 1.3> 

11. WL = alpha cone. . dpm/1/time factor = 6 .6/WL 

th220wl.mas 



THORON DAUGHTER MEASUREMENT 

SITE ( C? / Qate -Syioyoif 

X ^ \ S f 4 A W / ^ ^ , T 7 ^ < r g 4 ^ Location: :'" ' -..-----"'̂' -̂-

1 Sample Stopf3: ^( Sample Startf-^: (vT Elapsed time = ^ m (<60 m) 

2 Sample RateO-.. <̂ lpm x Sample time nQm = sample'?^-. 1(>10) 

3 Bkg. rate 0 c/ ^ min = ^ . ^ m 

4 Eff. = 0. M J cpm/dpm 

5 Count Star-t/^:_^'(5-17 hours after sample stop) 

6 5 minute count = 'X" c 

7 Net count rate = ( (.̂  c/5 min.) - Bkg. rate = 3_,Qcpm 

8 Net alpha rate = Net count rate3 •J/Eff .0.^3 = 7 . Odpm 

9 Alpha cone. = Net alpha rate ~7 .O/sample-'fZ--. 1 = 5_._dpm/l 

10 Time factor @ ^ • _ h r s = /'.3 

!̂ 'C'7g, . ^.c/o4 
11. WL = alpha cone. ._dpm/l/time factor = . WL 

th220wl.mas 
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' SURVEY REPORT ^ 

BUILDING: \V>N ^- GfQV{r RnOM: ^CKWVig'<^<^^<-e HATF- ^ ' h \ ^ \ 

Routine D Spot Check D Special D 

Survey Instrument \^x^l: \o\o Ca\\^a\^^ \\l\'^\ 

Equipment D 

Source of Ionizing Radiation 

TYPE 

- r 

FORM 

'VV-lu^ 
ACTIVITY 

Ventilation: 

Comments: ~ - h<r<e. I^Vg - i^WX^ a^ ^ W rt>«^W^ 

\c7 la.c<\<^ 

SURVEY FINDINGS 

AREA 

-

• 

~ _ 

_ 

_ 

Background 

RECOMMENDATIONS 

V Mt̂ \U' 

Radiation Safety Services. Inc. 



SURVEY REPORT ^ 

BLJIiniNG: \ W ^ C \ a \ ^ RnOM- rve5V^c(\\t C^^.c^ DATP- y \ ' ~ D \ \ ^ 

Routine D Spot Check D Special D 

Survey ln<^tnjmpnt V\X^11 \ 0 \ 0 C c S \ m ^ ^ \ ^ W > 

quipment D 

Source of Ionizing Radiation 
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l ^ 
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Xo 

lo\ 

•^0 TYPE FORM ACTIVITY 

v'\ TV^l^^t 

Ventilation: 

Comments: - ' ^ e k : . \ e - ^ I ^ ^ W c ^ ^ W t c ^ ^ ^ 

' \ o ^ca\& 

"̂ f O -- OaK Va^.U C 

SURVEY FINDINGS 

] i j unt^VW Background j U <^ 

RECOMMENDATIONS 

-1 

AREA 

_ 

_ 

-

Radiation Safety Services. Inc. 



SURVEY REPORT 

BUILDING: ^^V ^ ' ^KO^^ ROQM: WeW^L O ^ W DATE: y ^ Y ^ ^ 

Routine D 

BY: 

Survey Instrument m " \ l \ 0 ^0 

Spot Check D Special D " Eqliipment • 

: ; , 1 ^ Source of Ionizing Radiation 

o 

/ vc 

. ^ ^ 

& 

let O 

-cT 
\Hfi 

o 
\ t C 

-

\ 

N 

N 

y 

] 

TYPE FORM ACTIVITY 

r 

-

y\ja\ 

-

Ventilation: 

Comments: Oc!^ KaVe ; K t-^RWr c<S ^W-v 

SURVEY FINDINGS 

AREA 

~ 

_ 

' 

— 

Background 

RECOMMENDATIONS: 

H O M^ ÎW 

Radiation Safety Services, Inc. 
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SURVEY REPORT 

BUll DING: ^ ^ \ ^ - ^V(X>^ RnOM:SgL\e^M OVPccg DATE: \ \ H A ° ^ ' " ^ 

Routine D Spot Check D Special D 

Survey Instrument V)?L . \010 ^ 

Equipment D 

Source of Ionizing Radiation 

y 

/ 

V 

"^ 

So 

9.,. 
V 

^ ^ ^ 

\L 

\ 

y— 

" 

1 

-
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TYPE FORM 

r 
ACTIVITY 

TV-UCV 

-

Ventllatinn: 

Commfints: UO^€L V^N ' ^ - \ ^ -c,^<\W a \ I S c N s 

aV^VG. TVC< ^(y\ Cacc 

SURVEY FINDINGS 

AREA 

— • 

- - " 

"^O^l^lW Background i C ' ^ ^ ^ \ ^ f 

RECOMMENDATIONS: 

Radiation Safety Services. Inc. 
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SURVEY REPORT 

BUILDING: _ l ^ f l £ ^ . ^ ! f ^ ^ _ _ ROQM: rcg^y f^^A g f f ^ ' ^ATF- \ \ ' i W ^ 

Routine D Spot Check D Special D Equipment D 

Survey Instrument ^ v * ^ \C ' \c Source of Ionizing Radiation 

To Scc\ii 

M L . 

J 

/ -

ICO 

\cc 
TYPE FORM ACTIVITY 

r 

\%C 

T V - U A ~ 

— 

Ventilation: = 

Comments: 'Xs^ ' V̂ cVg \tv \ ^ \ V r gV ^ W t 

^U( Vote 

SURVEY FINDINGS 

AREA 

- - "" _ 

- " 

-

.—-

Background ^ D ^ l ^ l K v 

RECOMMENDATIONS: 

Radiation Safety Services. Inc. 
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SURVEY REPORT ^ ^ N K 

BUILDING: \W\ £ . ( ^ w ^ ROOM: rVg;,;WVA OM .̂Qa nATF- ^VVf\^ B Y : ^ K 

• Routine D Spot Check D o_- . :_ . m He-. 

Survey Instrument ^ x I - \o\C^. 
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quip 

Special D Equipment D 

Source of Ionizing Radiation 
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^c 
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TYPE FORM ACTIVITY 

• -
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Ventilation: 
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-
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Background 

RECOMMENDATIONS: 
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Radiation Safety Services, Inc. 



DATE SAMPLE FLOW TIME VOLUM CPM CONC MPC-HOURS 

11/08/93 OUTSIDE 
12/04/93 OUTSIDE 
12/11/93 OUTSIDE 
12/18/93 OUTSIDE 
12/30/93 OUTSIDE 

11/08/93 INSIDE 
12/04/93 INSIDE 
12/11/93 INSIDE 
11/18/93 INSIDE 
12/30/93 INSIDE 

12/11/93 KIDA 
12/30/93 KIDA 

12/04/93 MANIAK 
12/11/93 MANIAK 
12/18/93 MANIAK 

11/08/93 MAREK 

12/04/93 MODELSKI 

12/18/93 SKOPEK 

11/08/93 SZCZYGIEL 

9.0 
11.0 

10.9 

11.0 

11.0 

9.0 
10.9 

11.0 

10.9 

10.9 

2.0 
2.0 

2.0 
2.0 
2.0 

2.0 

2.0 

2.0 

2.0 

344 
380 
400 
415 
380 

344 
380 
403 
415 
380 

415 
380 

380 
415 
425 

255 

380 

425 

255 

3096 

4180 

4360 

4565 

4180 

3096 

4142 

4433 

4524 

4142 

830 
760 

760 
830 
850 

510 

760 

850 

510 

188 
11 
12 
118 
32 

318 
181 
107 
72 
92 

12 
13 

75 
44 
46 

71 

38 

64 

108 

6.42E-11 

2.78E-12 

2.91E-12 

2.73E-11 

8.09E-12 

1.09E-10 

4.62E-11 

2.55E-11 

1.68E-11 

2.35E-11 

1.53E-11 
1.81E-11 

1.04E-10 

5.60E-11 

5.72E-11 

1.47E-10 

5.29E-11 

7.96E-11 

2.24E-10 

184 
9 
10 
94 
26 

311 
146 
86 
58 
74 

2 
2 

11 
6 
7 

10 

6 

9 

16 

323 

676 

/40002/161TH 
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AIR SAMPLING RECORD 

COMPANY LOCATION DATE 
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•?>^^ - <S î - 3(S<?C 

•* 

iy^-T^ 0 ^ - f 

£n^u fp 

n 

Mix 

.ij 

» ^ ^ 

CALIB. 
FLOW 
RATE 

' ^ ^ 

*vUf. 

H^ 
)IUK 

-V-

2 , ^ 

^ o 

IV.* 

^«>/̂  

TIME 1 

ON 

H'V 

^-4o 

R'*3^ 

Y-93 

^ C ^ ^ 

^6-

l '?o 

^••6. 

- ' ^^c 

'flU 

OFF 

%k l ^ 
r'^'^ H 
^ :? 
N/^"'^ 

r'' 
^ • M = . 

3S-> 

.3r. 

' " i i - .* 

i r * 

TOTAL 
MIN 

5^^ 
^ ^ ^ 

m 
¥ r 

iS5 
^S5 

• i f f ) 

^ ^ 0 

^^o 
l xo> 

AIR 
SAMPLE 
VOLUME 

y>% 

^ 

Jts^c 

J ^ 

a^v> 
^ \ G . 

^ ( o C 

-Ho 

H\S6 

H\H^ 

CONCEN
TRATION 

^ . ^ 1 V 

^ ( ^ \ 0 

\ ^ ^ \ t 

:^?c^ 
\ p \ - f ^ 

^fSm''^ 

^.Of- lo 

^ . ^ ^ ^ • ^ 

i>f>o" 

< 

% 

> 

-1-
^ ^ 

:) 

t 

% 

RSSI 7 /86 



AIR SAMPLING RECORD 

COMPANY . LOCATION DATE 

COMPANY REPRESENTATIVE 

\\ ^c 

nm-

> \ H ^ 

V \\o 

SAMPLE 
NO. 

1 

A. 

y 
• 

H 

DESCRIPTION OF SAMPLE 
(TYPE. ACTIVITY. EMPLOYEE NAME) 
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RSSI 
6312 West Oakton Street 

Morton Grove. IL 60053-2723 
708-965-1999 

Fax 708-965-1991 

June 3 0 , 1993 

Ronald A- Steele 
Manager 
161 E. Grand Associates 
161 E. Grand Avenue 
Chicago, IL 60611 

Dear Mr. Steele: 

As you requested in our telephone conversation on June 22, 
enclosed are two reports prepared by RSSI regarding 
decontamination activities at the 161 E. Grand building. I 
apologize for the delay in sending these reports to you. We had 
difficulty finding the file in our archived records. 

If you have any questions, please call me at 708-965-1999. 

Sincerely, 

Terry/W. Liaboe, CIH 
Vice-President 

Enclosures 
t*i\misc\steel01 .let 



§330.40 - 210 

rule. A copy of 10 CFR 32 is available for public inspection at 
the Department of Nuclear Safety. 

(Source: Amended at 10 111. Reg. 17315, effective September 25, 1986) 

SUBPART B: TYPES OF LICENSES 

Section 330.200 Types of Licenses 

Licenses for radioactive materials are of two types: general and specific. 

a) "General license" means a license, set forth in this Part and 32 111. 
Adm. Code 341, which is e f fec t i ve without the f i l i n g of an appl icat ion 
to t rans fe r , acquire, own, possess, or use quant i t ies of , or devices 
or equipment u t i l i z i n g radioact ive mater ial (111. Rev. Stat. 1990 
Supp., ch. ni l , par. 210-4(d)), although the filing of a certificate 
with the Department may be required by the particular general license. 
The general licensee is subject to all other applicable portions of 
32 111. Adm. Code: Chapter II and any limitations of the general 
license. 

b) "Specific license" means a license, as set forth in this Part, issued 
a f te r appl icat ion to use, manufacture, produce, t ransfer , receive, 
acquire, own, or possess quant i t ies o f , or devices or equipment 
u t i l i z i n g r a d i o a c t i v e m a t e r i a l (111. Rev. Stat. 1990 Supp., ch. IIH, 
par. 210-4(m)). The licensee is subject to all applicable portions of 
32 111. Adm. Code: Chapter II as well as any limitations specified in 
the licensing document. 

(Source: Amended at 15 111. Reg. 10632, effective July 15, 1991) 

Section 330.210 General Licenses - Source Material 

a) A general license is hereby issued authorizing commercial and 
industrial firms, research, educational, and medical institutions, and 
State and local government agencies to use and transfer not more than 
15 pounds (6.82 kg) of source material at any one time for research, 
development, educational, commercial, or operational purposes. A 
person authorized to use or transfer source material, pursuant to this 
general license, may not receive more than a total of 150 pounds 
(68.2 kg) of source material in any one calendar year. 

b) Persons who receive, possess, use, or transfer source material 
pursuant to the general license issued in Section 330.210(a) are 
exempt from the provisions of 32 111. Adm. Code 340 and 400 to the 
extent that such receipt, possession, use, or transfer is within the 
terms of such general license; provided, however, that this exemption 
shall not be deemed to apply to any such person who is also in 
possession of source material under a specific license issued pursuant 
to this Part. 

330-12 July 1991 



OCCUPATIONAL SAFETY AND HEALTH 1910.96(0) 

STANDARDS AND INTERPRETATIONS 

(o) Disclosure to former employee of fndivid-
ual employee's record. 

(1) .A.t the request of a former, employee an 
employer shall furnish to the employe.e a 
report of the employee's exposure to radia
tion as shown in records maintained by the 
employer pursuant to paragraph (n)(l) of 
this section. Such report shall be furnished 
within 30 days from the time the request 
is made, and shall cover each calendar quar
ter of the individual's employment involv
ing exposure to radiation or such lesser 
period as may be ri'qiiested by the employee. 
The report shall also include the results of 
any calculations and analysis of radioactive 
mater ia l deposited in the body of the 
employee. The report shall be in writing and 
contain the following s t a tement : "You 
should preserve this report for future 
reference." 

(p) Atomic Energy Commission licen
sees—AEC contractors operating AEC plants 
and f ac i l i t i e s—AEC a g r e e m e n t State 
licensees or registrants. 

(1) Any employer who possesses or uses 
source material, byproduct material, or spe
cial nuclear material , as defined in the 
Atomic Energy Act of 1954, as amended, 
under a license issued by the Atomic Energy 
Commission and in accordance with the 
requirements of 10 CFR Part 20 shall be 
deemed to be in compliance with the 
requirements of this section with respect 
to such possession and use. 

(2) AEC contractors operating AEC plants 
and facilities: Any employer who possesses 
or uses source mate r i a l , byproduct 
material, special nuclear material, or other 
radiation sources under a contract with the 
Atomic Energy Commission for the opera
tion of AEC plants and facilities and in 
accordance with the standards, procedures, 
and other requirements for radiation pro
tection established by the Commission for 
such coritract p u r s u a n t to the Atomic 
Energy Act of 1954 as amended (42 U.S.C. 
2011 et seq.), shall be deemed to be in com

pliance with the requirements of this sec
tion with respect to such possession and use. 

(3) AEC-agreement State licensees or regis
trants: 

(i) Atomic Energy Act sources. Any employer 
who possesses or uses source material, 
byproduct material, or special nuclear 
material, as defined in the Atomic Energy 

. Act of 1954, a.s amended (42 U.S.C. 2011 
et seq.), and has either registered such 
sources with, or is operat ing under a 
license issued by, a State which has an 
agreement in effect with the Atomic 

. Energy Commission pursuant to section 
274(b) (42 U.S.C. 2021(b)) of the Atomic 
Energy Act of 1954, as amended, and in 
accordance with the requirements of that 
State 's laws and regulations shall be 
deemed to be in compliance with the 
radiation requirements of this section, 

- insofar as his possession and use of such 
material is concerned, unless the Secre
tary of Labor, after conference with the 
Atomic Energy Tommission, shall lU-Cer-
mine that the State's program for control 
of these radiation sources is incompatible 
with the requirements of this section. 
Such agreements currently are in effect 
only in the States of Alabama, Arkansas, 
California, Kansas, Kentucky, Florida, 
Mississippi, New Hampshire, New York, 
North Carolina, Texas , Tennessee , 
Oregon, Idaho, Arizona, Colorado, 
Louisiana, Nebraska, Washington, Mary
land, North Dakota, South Carolina, and 
Georgia. 

(ii) Other sources. Any employer who pos
sesses or uses radiation sources other 
t h a n source mater ia l , byproduct 
material, or special nuclear material, as 
defined in the Atomic Energy Act of 1954, 
as amended (42 U.S.C. 2011 et seq.). and 
has either registered such sources with, 
or is operating under a license issued by 
a State which has an agreement in effect 
with the Atomic Energy Commission pur
suant to section 274(b) (42 U.S.C. 2021(b)) 
of the Atomic Energy Act of 1954, as 
amended, and in accordance with the 
requirements of that State's laws and 
regulations shall be deemed to be in com
pliance with the radiation requirements 
of this section, insofar as his possession 

Changre 7 153 
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Table 1 
Occupational Values 

Col. 1 
Oral 
Ingestion 
A l l 
(pCi) 

2E+3 

lE+3 
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4E+1 
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8E*2 

5E*3 

7E+3 

2E-4 
St. wall 
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3E-^ 

-
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Inhalat ion 
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3E+3 
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2E*3 
4E+2 
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7E-1 

2E+2 
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3E+1 

2E*2 
3E-2 

3E*2 
4E*2 
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6E+4 
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4E+4 
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3E+4 
3E+4 

6E-1 
6E-1 

3E-3 
2E*3 

8E+1 
5E+1 

2E+4 
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( o r 12 w o r k i n g 
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3E-4 

-
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-

Table 3 
Releases to 

Sewers 

Honttily 
Average 

Concentration 
(pCi/ml) 

3E-4 

2E-4 

9E-5 

lE-4 

8E-6 

lE-4 

7E-4 

lE-3 

3E-3 

3E-3 

-
3E-3 

lE-3 

4E-7 

eE-4 

2E-5 

-

r 

level ) 
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-
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-
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-
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-
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-
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-
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7E 

6E 

-
7E 
9E 
9E 

-
5E 
7E 
6E 
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IE 

-
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6E 

8 

10 

10 

9 

13 

12 

13 

13 

•8 

12 

11 

11 

11 

13 
13 
13 
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-12 
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-15 
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(pCi/ml) 

-
-

3E-5 
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. 
lE-7 
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2E-7 

-
2E-7 

6E-8 

-
3E-4 

-
6E-8 

-
3E-5 

-
-
-
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-
-
-
2E-6 

-
-
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-
-
-
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-
-
-
5E-8 

-
-
-
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Consequently, th^te are two MFC values currently bê -̂ g applied in the control 
of occupational exposL*fes to radon daughters, the ICRP Vaiue of 3 X 10"^ /iCi/cm^ 
(30 pCi/1) and 4 WLM per year which, expressed as an average concentration, is 0.3 WL. 
For an atmosphere containing an equilibrium mixture of radon and its daughters, the 
two MFCs are identical because 1 WL is equivalent to 100 pCi/1 each of RaA, RaB and 
RaC, as indicated previously. But equilibrium concentrations rarely occur in practical 
circumstances, and 0.3 WL is more likely to be associated with radon concentrations 
of the order of 100 pCi/1 than 30 pCi/1. Therefore, the MFC recommended by ICRF 
tends to be more restrictive by an approximate factor of three. 

4.3.3. Thoron and thoron daughters 

Thoron and its daughters have received much less attention than the radon species 
because there are few underground mines where airborne activity can accumulate to 
hazardous concentrations [22]. There are no epidemiological studies to provide 
evidence for an exposure/risk relations.hip and, in consequence, standards of exposure 
are based on analogies with radon and on dose calculations. 

The ICRF [2] presents an equation for calculating MPC^ for thoron which is 
similar in concept and form to the equation for radon MFCai (Section 4.3.2). The 
equation for a 40-hour-week occupational exposure to thoron is 6 X l(r^/(l + 40 000 0, 
in which the uncombined atoms of ThB constitute a fraction, f, of the equilibrium 
number of such atoms. ICRF adopted a value of 1 /2000 for f as typical for ordinary 
unfiltered air. Substituting that value for f in the equation results in MFCajj- for thoron = 
3 X 10"'' ;uCi/cm^ The equation implies that the dominant dose of consequence is 
due to ThB. 

ICRF {2] also presents an MFCai value for ThB which is 2 X 10'« //Ci/cm^ Pre
sumably, the same considerations that led to MPCan- for thoron were applied in calculating 
MFCairfor ThB, although this is not explicitly mentioned in the ICRP report. 

Since the hazard from thoron is predominantly attributable to ThB, which occurs 
with thoron in all practical situations, it is permissible to apply the MFCair value for 
TliB as the standard of control for both radionuclides. This eliminates the need of 
thoron monitoring for which a simple, rehable technology has not yet been developed. 

Because of the very short half-lives of thoron (55.3 s) and ThA (0.15 s) compared 
to ThB (10.6 h), dilution ventilation is relatively ineffective for these radionuclides 
but it can reduce the concentration of ThB by a large factor. Thus, in some atmos
pheres, the concentration of thoron may exceed that of ThB by orders of magnitude. 
This situation is restricted to places where clean ventilating air is continuously 
available at the source and therefore it could be manifested in mills but not in mines. 
Duggan [23] has cautioned that the dose from thoron itself may be comparable to 
that of ThB in cases of extreme disequilibrium. Consequently, in mills it would be 
prudent to verify the exclusive use of the value for ThB-MFCajj. Duggan describes a 
procedure for monitoring thoron and thoron daughters separately. 
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They are in various "•^ges of development and have not '"'̂ ên tested sufficiently to be 
considered satisfacioiy for routine use. The basic princij^ic in each case is to collect 
an air sample on a filter paper positioned next to two detectors which analyse alpha 
and beta activity separately and actuate a meter calibrated in units of WL or pCi/1. • 
The instruments execute these functions automatically in periods of about 10 min or less. 

(c) Measurement of uncombined fraction of radon daughters. Several methods 
have been used experimentally to measure the uncombined radon daughters, usually 
as the fraction of uncombined RaA to total RaA activity in the air or uncombined RaA 
to the equilibrium amount of RaA (with radon). These measurements have been per
formed mainly to provide an information for dose calculations because uncombined 
radon daughters are considered by some investigators to contribute a disproportionately 
large share of bronchial dose. 

Methods involving the selective collection of uncombined radon daughters by 
electrostatic precipitation [39] and by diffusion [40, 41 ] have been used for this pur
pose. The methods are relatively simple but are not yet included in routine monitoring 
programmes. 

6.2.5. Measurement of thoron daughters 

Principle. Unlike with radon daughters, the inhalation hazard of thoron daughters 
is almost entirely dependent on the air concentration of only one radionuclide, *̂̂ Pb 
(ThB). Consequently, monitoring may be directed to the determination of ThB con
centration alone. A measurement may be made by sampling thoron daughters on a 
high-efficiency filter paper at any convenient combination of volumetric flow rate and 
time (up to about 60 min) and then alpha-counting the filter after a delay of five 
hours or more from the end of sampling. By that time, ThB, a beta-emitter, is in transient 
equilibrium with its alpha-emitting daughters, ThC and ThC', enabling its air concentration 
at the time of sampling to be calculated readily from the alpha count. 

The sensitivity depends on sample volume and on whether a rate meter or a scaler 
is used for alpha counting. For a sample volume of 100 htres, concentrations down to 
about 5 pCi/1 can be measured with a rate meter. The corresponding sensitivity obtained 
with a scaler is about 0.5 pCi/1 or less. 

Equipment. The equipment is identical to that required for the Kusnetz method 
(Section 6.2.1) except that the alpha counter need not be used underground (in mine 
applications) because of the long delay between sampling and counting. 

Procedure. Air is sampled on a high-efficiency membrane or glass fibre filter 
paper at a rate of 2 to 10 1/min for any convenient period up to 60 min. This time 
limit is specified to avoid a decay correction for the sampling period. Following sampling, 
the fDter paper is removed from the filter holder and stored in an envelope for five 
hours or more, after which the filter is alpha-counted and the time interval between 
sampling and counting is noted. Either count rate or cumulative count may be measured. 
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Paragraph designation Helerenced publication 

Appendix B "Llsl ol Personal Hearing Protectors and 
Attenuation Data." HEW Pub. No. 76-
t20. 1975. NT1S-PB267461. 

Appendix D "Specilicalion (or Sound Level Meters," 
S1.4-1971 iB1976). 

§ 1910.95(K)(2). appendix E "Spacilications tor Audiometers," S3.6-
1969. 

Appendix D "Specilicalion lor Octave. Hall-Octavo 
and Third-Octavo Band Filter Sets." 
SI 11-1971 (R1976). 

Available Irom— 

National Technical Inlormalion Service, Port 
Boyal Road. Springlield. VA 22161 

American National SUndards Institute. Inc.. 1430 
Broadway. New York. NY 10018. 

American National Standards Institute. Inc., U30 
Broadway. New Yorli. NY lOOie. 

BacK Numbers Deparlmenl. Oepl. STO, American 
Institute ol Physics, 333 E. 45th St.. New Yo(1<, 
NY 10017: American National Standards Insli-
lute. Inc.. 1430 Broadway, New York, NY 
10018 

The referenced publications <or a micro
fiche of the publications) are available for 
review at many universities and public 11-
brarl' ' Mroughout the country. These pub-
licati may also be examined at the 
OSHA technical Data Center, Room N2439, 
United States Department of Labor, 200 
Constitution Avenue. NW., Washington, DC 
20210, (202) 523-9700 or at any OSHA Re
gional Office (see telephone directories 
under United States Government—Labor 
Department). 

APPENDIX I TO § 1910.95-DEFiNmoNS 
These definitions apply to the following 

term."! as used In paragraphs (c) through (n) 
of 29 CFR 1910.95. 
Action level—An 8-hour time-weighted aver

age of 85 decibels measured on the A-
scale. slow response, or equivalently, a 
dose of fifty percent. 

Audiogram—A chart, graph, or table result
ing from an audiometric test showing an 
Individual's hearing threshold levels as a 
function of frequency. 

Audlologlst—A professional, specializing in 
the .study and rehabilitation of hearing, 
wha.ls certified by the American Speech-
L "age-Hearing Association or licensed 
b> jtate board of examiners. 

Baseline audiogram—The audiogram 
against which future audiograms are com
pared. 

Criterion sound level—A sound level of 90 
decibels. 

Decibel (dB)—Unit of measurement of 
sound level. 

Hertz (Hz)—Unit of measurement of fre
quency, numerically equal to cycles per 
second. 

Medical pathology—A disorder or disease. 
For purposes of this regulation, a condi
tion or disease affecting the ear, which 
should be treated by a physician special
ist. 

Noise dose—The ratio, expressed as a per
centage, of (1) the time Integral, over a 
stated time or event, of the 0.6 power of 
the measured SLOW exponential time-

averaged, squared A-welghled sound pres
sure and (2) the product of the criterion 
duration (8 hours) and the 0.6 power of 
the squared sound pressure corresponding 
to the criterion sound level (90 dB). 

Noise dosimeter—An instrument that Inte
grates a function of sound pressure over a 
period of time In such a manner that It di
rectly Indicates a noise dose. 

Otolaryngologist—A physician specializing 
In diagnosis and treatment of disorders of 
the ear, nose and throat. 

Representative exposure—Measurements of 
an employee's noise dose or 8-hour time-
weighted average sound level that the em
ployers deem to be representative of the 
exposures of other employees In the work
place. 

Sound level—Ten times the common loga
rithm of the ratio of the square of the 
measured A-welghled sound pressure to 
the square of the standard reference pres
sure of 20 micropascals. Unit: decibels 
(dB). For use with this regulation, SLOW 
time response, In accordance with ANSI 
Sl.4-1971 (R1976). Is required, 

Sound level meter—An Instrument for the 
measurement of sound level. 

Time-weighted average sound level—That 
sound level, which if constant over an 8-
hour exposure, would result in the same 
noise dose as is measured. 

139 FR 23502. June 27, 1974. as amended at 
46 FR 4161. Jan. 16. 1981; 46 FR 62845. Dec. 
29. 1981: 48 FR 9776. Mar. 8, 1983; 48 FR 
29687, June 28, 1983; 54 FR 24333, June 7, 
1989] 

g 1910.96 Ionizing radiation. 
(a) Definitions applicable to this sec

tion. (1) "Rati lat ion ' includes alpha 
rays, beta rays, gamma rays. X-rays, 
neutrons, high-speed electrons, high
speed protons, and other atomic parti
cles; but such term does not include 
sound or radio waves, or visible light, 
or infrared or ultraviolet light. 
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(2) "Radioactive material" means 
any material which emits, by sponta
neous nuclear disintegration, corpus
cular or electromagnetic emanations. 

(3) '.'Restricted area" means any area 
access to which is controlled by the 
employer for purposes of protection of 
individuals from exposure to radiation 
or radioactive materials. 

(4) "Unrestricted area" means any 
area access to which is not controlled 
by the employer for purposes of pro
tection of individuals from exposure to 
radiation or radioactive materials. 

(5) "Dose" means the quantity of 
ionizing radiation absorbed, per unit 
of mass, by the body or by any portion 
of the body. When the provisions in 
this section specify a dose during a 
period of time, the dose is the total 
quantity of radiation absorbed, per 
unit of mass, by the body or by any 
portion of the body during such period 
of time. Several different units of dose 
are in current use. Definitions of units 
used in this section are set forth in 
paragraphs (a) (6) and (7) of this sec
tion. 

(6) "Rad" means a measure of the 
dose of any ionizing radiation to body 
tissues in terms of the energy ab
sorbed per unit of mass of the tissue. 
One rad is the dose corresponding to 
the absorption of 100 ergs per gram of 
tissue (1 miliirad (mrad) = 0.001 rad). 

(7) "Rem" means a measure of the 
dose of any ionizing radiation to body 
tissue in terms of its estimated biologi
cal effect relative to a dose of 1 roent
gen (r) of X-rays (1 millirem 
(mrem)=0.001 rem). The relation of 
the rem to other dose units depends 
upon the biological effect under con
sideration and upon the conditions for 
irradiation. Each of the following Is 
considered to be equivalent to a dose 
of 1 rem: 

(I) A dose of 1 roentgen due to X- or 
gamma radiation; 

(II) A dose of 1 rad due to X-, 
gamma, or beta radiation; 

(III) A dose of 0.1 rad due to neu
trons or high energy protons; 

(Iv) A dose of 0.05 rad due to parti
cles heavier than protons and with 
sufficient energy to reach the lens of 
the eye; 

(V) If it is more convenient to meas
ure the neutron flux, or equivalent, 

than to determine the neutron dose in 
rads, as provided In subdivision (ill) of 
this subparagraph, 1 rem of neutron 
radiation may, for purposes of the pro
visions in this section be assumed to be 
equivalent to 14 million neutrons per 
square centimeter Incident upon the 
body; or. If there Is sufficient informa
tion to estimate with reasonable accu
racy the approximate distribution in 
energy of the neutrons, the Incident 
number of neutrons per square centi
meter equivalent to 1 rem may be esti
mated from Table G-17: 

TABLE G-1 7—NEUTRON FLUX DOSE 

EQUIVALENTS 

Neutron energy (million 
electron veils (Mev)) 

Thermal 
00001 
0005 
0 02 
0.1 
05 
1.0 
25 . . 
50 
7.5 
10 
10 lo 30 

Number ol 
neutrons per 

square 
centimeter 

equivalent to 
a dose ol 1 

rem 
(neutrons/ 

cm 2) 

970XI0« 
720 X 10 • 
820 X 10* 
400X10* 
1 2 0 x 1 0 ' 
O x 10' 
26x 10" 
29x 10« 
26x 10« 
24x to* 
24 X 10* 
M>: 10" 

Average 
llux to 

deliver 100 
millirem in 
40 hours 

(neutrons/ 
cm» per 

sec) 

670 
500 
570 
2B0 
80 
30 
18 
20 
18 
17 
17 
10 

(8) For determining exposures to X-
or gamma rays up to 3 Mev., the dose 
limits specified In this section may be 
assumed to be equivalent to the "air 
dose ". For the purpose of this section 
"air dose" means tha t the dose is 
measured by a properly calibrated ap
propriate instrument in air at or near 
the body surface in the region of the 
highest dosage rate. 

(b) Exposure of individuals to radi
ation in restricted areas. (1) Except as 
provided in paragraph (b)(2) of this 
section, no employer shall possess, use, 
or transfer sources of ionizing radi
ation in such a manner as to cause any 
Individual In a restricted area to re
ceive In any period of one calendar 
quarter from sources in the employer's 
possession or control a dose in excess 
of the limits specified in Table G-18: 
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TABLE G-18 

AtHjle body: Head and Injnk; active blood 
lomiing organs; Ions ol eyes: or gonads 

Hands and toreanns: leel and ankles 
Skin o l %»tiola body 

Rems per 
calendar 
quaner 

IV . 
l e v , 

7r t 

(2) An employer may permit an indi
vidual in a restricted area to receive 
doses to the whole body greater than 
those permitted under subparagraph 
(1) of this paragraph, so long as: 

(i) During any calendar quarter the 
dose to the whole body shall not 
exceed 3 rems; and 

(il) The dose to the whole body, 
when added to the accumulated occu
pational dose to the whole body, shall 
not exceed 5 (N-18) rems, where "N" 
equals the individual's age In years at 
his last birthday; and 

(iii) The employer maintains ade
quate past and current exposure 
records which show that the addition 
of such a dose will not cause the indi
vidual to exceed the amount author
ized in this subparagraph. As used in 
this subparagraph "Dose to the whole 
body" shall be deemed to include any 
dose to the whole body, gonad, active 
bloodformlng organs, head and trunlc, 
or lens of the eye. 

(3) No employer shall permit any 
employee who is under 18 years of age 
to receive in any period of one calen
dar quarter a dose in excess of 10 per
cent of the limits specified in Table G-
18. 

(4) "Calendar quarter" means any 3-
month period determined as follows: 

(i) The first period of any year may 
begin on any date in January: Provid
ed, That the second, third, and fourth 
periods accordingly begin on the same 
date in April, July, and October, re
spectively, and that the fourth period 
extends into January of the succeed
ing year, if necessary to complete a 3-
month quarter. During the first year 
of use of this method of determina
tion, the first period for that year 
shall also include any additional days 
in January preceding the starting date 
for the first period; or 

(ii) The first period in a calendar 
year of 13 complete, consecutive calen-

29 CFR Ch. XVII (7-1-89 Edition) 

dar weeks; the second period in a cal
endar year of 13 complete, consecutive 
weeks; the third period In a calendar 
year of 13 complete, consecutive calen
dar weeks; the fourth period in a cal
endar year of 13 complete, consecutive 
calendar weeks. If at the end of a cal
endar year there are any days not fall
ing within a complete calendar week 
of that year, such days shall be Includ
ed within the last complete calendar 
week of that year. If at the beginning 
of any calendar year there are days 
not falling within a complete calendar 
week of that year, such days shall be 
included within the last complete cal
endar week of the previous year; or 

(lii) The four periods in a calendar 
year may consist of the first 14 com
plete, consecutive calendar weeks; the 
next 12 complete, consecutive calendar 
weeks, the next 14 complete, consecu
tive calendar weeks, and the last 12 
complete, consecutive calendar weeks. 
If at the end of a calendar year there 
are any days not falling within a com
plete calendar week of that year, such 
days shall be included (for purposes of 
this section) within the last complete 
calendar week of the year. If at the be
ginning of any calendar year there are 
days not falling within a complete cal
endar week of that year, such days 
shall be included (for purposes of this 
section) within the last complete week 
of the previous year. 

(c) Exposure to airborne radioactive 
material. (1) No employer shall pos
sess, use or transport radioactive mate
rial in such a manner as to cause any 
employee, within a restricted area, to 
be exposed to airborne radioactive ma
terial in an average concentration in 
excess of the limits specified in Table 
1 of Appendix B to 10 CFR Part 20. 
The limits given in Table 1 are for ex
posure to the concentrations specified 
for 40 hours in any workweek of 7 con
secutive days. In any such period 
where the number of hours of expo
sure Is less than 40, the limits specified 
in the table may be Increased propor
tionately. In any such period where 
the number of hours of exposure is 
greater than 40, the limits specified in 
the table shall be decreased propor
tionately. 

(2) No employer shall possess, use, or 
transfer radioactive material in such a 
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manner as to cause any Individual 
within a restricted area, who is under 
18 years of age, to be exposed to air
borne radioactive material in an.aver
age concentration in excess of the 
limits specified In Table II of Appen
dix B to 10 CPR Part 20. For purposes 
of this paragraph, concentrations may 
be averaged over periods not greater 
than 1 week. 

(3) "Exposed" as used in this para
graph means that the Individual is 
present in an airborne concentration. 
No allowance shall be made for the 
use of protective clothing or equip
ment, or particle size. 

(d) Precautionary procedures and 
personal monitoring. (1) Every em
ployer shall make such surveys as may 
be necessary for him to comply with 
the provisions In this section. 
"Survey" means an evaluation of the 
radiation hazards incident to the pro
duction, use. release, disposal, or pres
ence of radioactive materials or other 
sources of radiation under a specific 
set of conditions. When appropriate, 
such evaluation includes a physical 
survey of the location of materials and 
equipment, and measurements of 
levels of radiation or concentrations of 
radioactive material present. 

(2) Every employer shall supply ap
propriate persormel monitoring equip
ment, such as film badges, pocket 
chambers, pocket dosimeters, or film 
rings, and shall require the use of such 
equipment by: 

(I) Each employee who enters a re
stricted area under such circumstances 
that he receives, or is likely to receive, 
a dose in any calendar quarter in 
excess of 25 percent of the applicable 
value specified in paragraph (b)(1) of 
this section; and 

(II) Each employee under 18 years of 
age who enters a restricted area under 
such circumstances that he receives, 
or is likely to receive, a dose in any cal
endar quarter In excess of 5 percent of 
the applicable value specified in para
graph (b)(1) of this section; and 

(iii) Each employee who enters a 
high radiation area. 

(3) As used in this section: 
(I) "Persormel monitoring equip

ment" means devices designed to be 
worn or carried by an individual for 
the purpose of measuring the dose re-
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ceived (e.g., film badges, pocket cham
bers, pocket dosimeters, film rings, 
etc.); 

(ii) "Radiation area" means apy 
area, accessible to personnel, in wliich 
there exists radiation at such levels 
that a major portion of the body could 
receive in any 1 hour a dose in excess 
of 5 millirem, or in any 5 consecutive 
days a dose in excess of 100 millirem; 
and 

(iii) "High radiation area" means 
any area, accessible to personnel, in 
which there exists radiation at such 
levels that a major portion of the body 
could receive in any one hour a dose in 
excess of 100 fniUirem. 

(e) Caution signs, labels, and sig-
nals~(l) General, (i) Symbols pre
scribed by this paragraph shall use the 
conventional radiation caution colors 
(magenta or purple on yellow back
ground). The symbol prescribed by 
this paragraph is the conventional 
three-bladed design: 

RADIATION SYMBOL 

t. Cross-fiatched area Is lo be magenta 
or purple. 

2. Background Is to be yellow. 

•60° 

(2) Radiation area. Each radiation 
area shall be conspicuously posted 
with a sign or signs bearing the radi
ation caution symbol described in sub
paragraph (1) of this paragraph and 
the words: 
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CAUTION 
RADIATION AREA 

(3) High radiation area, (i) Each 
high radiation area shall be conspicu
ously posted with a sign or signs bear
ing the radiation caution symbol and 
the words: 

CAUTION 
HIGH RADIATION AREA 

(ii) Each high radiation area shall be 
equipped with a control device which 
shall either cause the level of radi
ation to be reduced below that at 
which an individual might receive a 
( of 100 millirems in 1 hour upon 
t. .y into the area or shall energize a 
conspicuous visible or audible alarm 
signal in such a manner that the indi
vidual entering and the employer or a 
supervisor of the activity are made 
aware of the entry. In the case of a 
high radiation area established for a 
period of 30 days or less, such control 
device is not required. 

(4) i4trbome radioactivity area. (I) 
As used in the provisioivs of this sec
tion, "airborne radioactivity area" 
means: 

(a) Any room, enclosure, or operat
ing area in which airborne radioactive 
materials, composed wholly or partly 
of radioactive material, exist In con
centrations in excess of the amounts 
specified in column 1 of Table 1 of Ap
pendix B to 10 CPR Part 20 or 

(6) Any room, enclosure, or operat
ing area in which airborne radioactive 
materials exist in concentrations 

;h, averaged over the number of 
i. j rs in any week during which indi
viduals are in the area, exceed 25 per
cent of the amounts specified In 
column 1 of Table 1 of Appendix B to 
10 CFR Part 20. 

(li) Each airborne radioactivity area 
shall be conspicuously posted with a 
sign or signs bearing the radiation cau
tion symbol described in paragrapli 
(e)(1) of this section and the words: 

CAUTION 
AIRBORNE RADIOACTIVITY AREA 
(5) Additional requirements. 
(1) Each area or room in which radio

active material Is used or stored and 
which contains any radioactive materi
al (other than natural uranium or tho-
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rlum) in any amount exceeding 10 
times the quantity of such material 
specified In Appendix C to 10 CFR 
Part 20 shall be conspicuously posted 
with a sign or signs bearing the radi
ation caution symbol described in 
paragraph (e)(1) of this section and 
the words; 

CAUTION 
RADIOACTIVE MATERIALS 

(ii) Each area or room In which nat
ural uranium or thorium is used or 
stored in an amount exceeding 100 
times the quantity of such material 
specified in 10 CFR Part 20 shall be 
conspicuously posted with a sign or 
signs bearing the radiation caution 
symbol described in paragraph (e)(1) 
of this section and the words: 

CAUTION 

RADIOACTIVE MATERIALS 
(6) Containers, (i) Eacli container in 

which is transported, stored, or used a 
quantity of any radioactive material 
(other than natural uranium or thori
um) greater than the quantity of such 
material specified in Appendix C to 10 
CPR Part 20 shall bear a durable, 
clearly visible label bearing the radi
ation caution symbol described in 
paragraph (e)(1) of this section and 
the words: 

CAUTION 

RA.niOACTlVE MATERIALS 
(ii) Each container in which natural 

uranium or thorium is transported, 
stored, or used in a quantity greater 
than 10 times the quantity specified In 
Appendix C to 10 CFR Part 20 shall 
bear a durable, clearly visible label 
bearing the radiation caution symbol 
described in paragraph (e)(1) of this 
section and the words: 

CAUTION 

RADIOACTIVE MATERIALS 
(ill) Notwithstanding the provisions 

of paragraphs (e)(6) (I) and (11) of this 
section a label shall not be required: 

(a) If the concentration of the mate
rial In the container does not exceed 
that specified in column 2 of Table 1 
of Appendix B lo 10 CFR Part 20, or 
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(b) For laboratory containers, such 
as beakers, flasks, and test tubes, used 
transiently in laboratory procedures, 
when the user is present. 

(iv) Where containers are used for 
storage, the labels required In this sub
paragraph shall state also the quanti
ties and kinds of radioactive materials 
In the containers and the date of 
measurement of the quantities. 

(f) Immediate evacuation warning 
signal—ll) Signal characteristics. (1) 
The signal shall be a midfrequency 
complex sound wave amplitude modu
lated at a subsonic frequency. The 
complex sound wave In free space 
shall have a fundamental frequency 
(f.) between 450 and 500 hertz (Hz) 
modulated at a subsonic rate between 
4 and 5 hertz. 

(11) The signal generator shall not be 
less than 75 decibels at every location 
where an individual may be present 
whose immediate, rapid, and complete 
evacuation is essential. 

(iii) A sufficient number of signal 
units shall be installed such that the 
requirements of paragraph (f)(l)(li) of 
this section are met at every location 
where an individual may be present 
whose inunediate, rapid, and complete 
evacuation is essential. 

(iv) The signal shall be unique in the 
plant or facility in which it is in
stalled. 

(v) The minimum duration of the 
signal shall be sufficient to Insure that 
all affected persons hear the signal. 

(vl) The signal-generating system 
shall respond automatically to an initi
ating event without requiring any 
human action to sound the signal. 

(2) Design objectives, (i) The signal-
generating system shall be designed to 
incorporate components which enable 
the system to produce the desired 
signal each time it is activated within 
one-half second of activation. 

(il) The signal-generating system 
shall be provided with an automatical
ly activated secondary power supply 
which is adequate to simultaneously 
power all emergency equipment to 
which it is connected, if operation 
during power failure is necessary, 
except in those systems using batteries 
as the primary source of power. 

(ill) All components of the signal-
generating system shall be located to 

provide maximum practicable protec
tion agair\st damage in case of fire, ex
plosion, corrosive atmosphere, or 
other environmental extremes consist
ent with adequate system perform
ance. 

(iv) The signal-generating system 
shall be designed with the minimum 
number of components necessary to 
make it function as intended, and 
should utilize components which do 
not require frequent servicing such as 
lubrication or cleaning. 

(y) Where several activating devices 
feed activating information to a cen
tral signal generator, failure of any ac
tivating device shall not render the 
signal-generator system Inoperable to 
activating Information from the re
maining devices. 

(vi) The signal-generating system 
shall be designed to enhance the prob
ability that alarm occurs only when 
immediate evacuation is warranted. 
The number of false alarms shall not 
be so great that the signal will come to 
be disregarded and shall be low 
enough to minimize personal Injuries 
or excessive property damage that 
might result from such evacuation. 

(3) Testing, (i) Initial tests, inspec
tions, and checks of the signal-gener
ating system shall be made to verify 
that the fabrication and installation 
were made in accordance with design 
plans and specifications and to develop 
a thorough knowledge of the perform
ance of the system and all components 
under normal and hostile conditions. 

(ii) Once the system has been placed 
in service, periodic tests, inspections, 
and checks shall be made to minimize 
the possibility of malfunction. 

(iii) Following significant alterations 
or revisions to the system, tests and 
checks similar to the initial Installa
tion tests shall be made. 

(iv) Tests shall be designed to mini
mize hazards while conducting the 
tesU. 

(V) Prior to normal operation the 
signal-generating system shall be 
checked physically and functionally to 
assure reliability and to demonstrate 
accuracy and performance. Specific 
tests shall include; 

(a) All power sources. 
(6) Calibration and calibration sta

bility. 
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vV -nU'St J»[ â t a\\ twc ^^^e o'-.^c tests 

vsiem fy^r^ aT\d o* ,̂.̂ . peiw»' 

.„rmln8.tw» ^̂ e 5CO«".,f ( 

§ \910.96 

SS» V":; M«ie»»!SM^»"''". 

rems or ^re^^^^^ han°?.-.?'„«• or 

Occop-^**"-*'"" of this section tj>;. 

on the ^ ^ f disrMP^°"v.o>i\'i .^!,. "̂  

necess^^t? twe s^^ng ' J sound ô  ,, 
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statement: "You should preserve this 
report for future reference." 

(n) Records. (1) Every employer 
shall maintain records of the radiation 
exposure of all employees for whom 
personnel monitoring is required 
under paragraph (d) of this section 
and advise each of his employees of 
his individual exposure on at least an 
annual basis. 

(2) Every employer shall maintain 
records in the same units used in 
tables in paragraph (b) of this section 
and Appendix B to 10 CFR Part 20. 

(0) Disclosure to former employee of 
indiindual employee's record. (1) At 
the request of a former employee an 
mployer shall furnish to the employ

ee a report of the employee's exposure 
to radiation as shown in records main
tained by the employer pursuant to 
paragraph (n)(l) of this section. Such 
report shall be furnished within 30 
days from the time the request is 
made, and shall cover each calendar 
quarter of the individual's employ
ment involving exposure to radiation 
or such lesser period as may be re
quested by the employee. The report 
shall also include the results of any 
calculations and analysis of radioac
tive material deposited in the body of 
the employee. The report shall be in 
writing and contain the following 
statement: "You should preserve this 
report for future reference." 

(p) Atomic Energy Commission li
censees—AEC contractors operating 
AEC plants and facilities—AEC Agree
ment Slate licensees or registrants. (1) 
'Uiy employer who possesses or uses 
.ource material, byproduct material, 

or special nuclear material, as defined 
in the Atomic Energy Act of 1954, as 
amended, under a license issued by the 
Atomic Energy Commission and in ac
cordance with the requirements of 10 
CFR Part 20 shall be deemed to be In 
compliance with the requirements of 
this section with respect to such pos
session and use. 

(2) AEC contractors operating AEC 
plants and facilities; Any employer 
who possesses or uses source material, 
byproduct material, special nuclear 
material, or other radiation sources 
under a contract with the Atomic 
Energy Commission for the operation 
of AEC plants and facilities and in ac-
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cordance with the standards, proce
dures, and other requirements for ra
diation protection established by the 
Commission for such contract pursu
ant to the Atomic Energy Act of 1954 
as amended (42 U.S.C. 2011 et seq.), 
shall be deemed to be in compliance 
with the requirements of this section 
with respect to such possession and 
use. 

(3) AEC-agreement State licensees 
or registrants: 

(1) Atomic Energy Act sources. Any 
employer who possesses or uses source 
material, byproduct material, or spe
cial nuclear material, as defined in the 
Atomic Energy Act of 1954, as amend
ed (42 U.S.C. 2011 et seq.), and has 
either registered such sources with, or 
is operating under a license issued by, 
a State which has an agreement in 
effect with the Atomic Energy Com
mission pursuant to section 274(b) (42 
U.S.C. 2021(b)) of the Atomic Energy 
Act of 1954, as amended, and in ac
cordance with the requirements of 
that State's laws and regulations shall 
be deemed to be in compliance with 
the radiation requirements of this sec
tion, insofar as his possession and use 
of such material is concerned, unless 
the Secretary of Labor, after confer
ence with the Atomic Energy Commis
sion, shall determine that the State's 
program for control of these radiation 
sources Is incompatible with the re
quirements of this section. Such agree
ments currently are in effect only in 
the States of Alabama, Arkansas, Cali
fornia, Kansas, Kentucky, Florida, 
Mississippi, New Hampshire, New 
York, North Carolina, Texas. Tennes
see, Oregon, Idaho, Arizona, Colorado, 
Louisiana, Nebraska, Washington, 
Maryland, North Dakota. South Caro
lina, and Georgia. 

(ii) Other sources. Any employer who 
possesses or uses radiation sources 
other than source material, byproduct 
material, or special nuclear material, 
as defined in the Atomic Energy Act 
of 1954, as amended (42 U.S.C. 2011 et 
seq.), and has either registered such 
sources with, or is operating under a li
cense Issued by a State which has an 
agreement in effect with the Atomic 
Energy Commission pursuant to sec
tion 274(b) (42 U.S.C. 2021(b)) of the 
Atomic Energy Act of 1954, as amend-

202 

Occupational Safety and Health Admin., Labor 

ed, and in accordance with the re
quirements of that State's laws and 
regulations shall be deemed to be in 
compliance with the radiation require
ments of this section, insofar as his 
possession and use of such material is 
concerned, provided the State's pro
gram for control of these radiation 

• sources is the subject of a currently ef
fective determination by the Assistant 
Secretary of Labor that such program 
is compatible with the requirements of 
this section. Such determinations cur
rently are in effect only in the States 
of Alabama, Arkansas, California. 
Kansas, Kentucky, Florida, Mississip
pi, New Hampshire, New York, North 
Carolina, Texas, Tennessee, Oregon, 
Idaho, Arizona, Colorado, Louisiana. 
Nebraska, Washington, Maryland, 
North Dakota, South Carolina, and 
Georgia. 

(Approved by the Office of Management 
and Budget under control number 1218-
0103) 
C39 FR 23502. June 27, 1974. as amended at 
43 FR 49746, Oct. 24. 1978: 43 PR 51759. 
Nov. 7. 1978: 49 FR 18295, Apr. 30, 1984] 

§ 1910.97 Nonionizing radiation. 
(a) Electromagnetic radiation—(1) 

Definitions applicable to this para
graph (i) The term "electromagnetic 
radiation" is restricted to that portion 
of the spectrum commonly defined as 
the radio frequency region, which for 
the purpose of this specification shall 
include the microwave frequency 
region. 

(11) Partial body irradiation. Per
tains to the case in which part of the 
body Is exposed to the incident elec
tromagnetic energy. 

(ill) Radiation protection guide. Ra
diation level which should not be ex
ceeded without careful consideration 
of the reasons for doing so. 

(iv) The word "symbol" as used in 
this specification refers to the overall 
design, shape, and coloring of the rf 
radiation sign shown in figure G-11. 

(v) Whole body irradiation. Pertains 
to the case in which the entire body is 
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exposed to the incident electromagnet
ic energy or in which the cross section 
of the body is smaller than the cross 
section of the incident radiation beam. 

(2) Radiation protection guide, (i) 
For normal environmental conditions 
and for incident electromagnetic 
energy of frequencies from 10 MHz to 
100 GHz, the radiation protection 
guide Is 10 mW/cm.' (milliwatt per 
square centimeter) as averaged over 
any possible 0.1-hour period. This 
means the following: 

Power density: 10 mW./cm.' for periods of 
O.I-hour or more. 

Energy density: 1 mW.-hr./cm.' (milliwatt 
hour per square cenlimeler) during any 
O.I-hour period. 

This guide applies whether the radi
ation is continuous or Intermittent. 

(11) These formulated recommenda
tions pertain to both whole body irra
diation and partial body irradiation. 
Partial body Irradiation must be in
cluded since it has been shown that 
some parts of the human body (e.g., 
eyes, testicles) may be harmed If ex
posed to Incident radiation levels sig-
nificantiy in excess of the recommend
ed levels. 

(3) Warning symbol (i) The warning 
symbol for radio frequency radiation 
hazards shall consist of a red Isosceles 
triangle above an inverted black isos
celes triangle, separated and outlined 
by an aluminum color border. The 
words "Warning—Radio-Frequency 
Radiation Hazard" shall appear in the 
upper triangle. See figure G-11. 

(il) American National Standard 
Safety Color Code for Marking Physi
cal Hazards and the Identification of 
Certain Equipment, Z53.1-1953. shall 
be used for color specification. All let
tering and the border shall be of alu
minum color. 

(ill) The Inclusion and choice of 
warning information or precautionary 
instructions is at the discretion of the 
user. If such information is included it 
shall appear in the lower triangle of 
the warning symbol. 
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U.S. Department of Labor Occupational Safety and 
Health Aciministration 
1600 167th Street, Suite 12 
Calumet City, IL 60409 
(708) 891 - 3800 
(708) 862 - 9659 (FAX) 

June 1, 1994 

Ron Steele 
161 E. Grand Association 
161 E. Gran(J Avenue 
Chicago, IL 60611 

Dear Mr. Steele: 

The results of the samples taken at the 161 E. Granci site on 
1/12/94 and 2/23/94 indicated that employees in the facility were 
exposed to radon 220 (thoron) and radon 222 at Derived Air 
Concentrations (DAC) below the Nuclear Regulatory Commission's 
Ionizing Radiation Standards published in 10 CFR 20, Table 1 of 
Appendix B. Therefore no citation concerning ionizing radiation 
will be issued. The sampling result values are a conservative 
estimate which indicate the highest expected exposure, actual 
exposures are believed to be considerably lower. The sample 
results are as follows: 

SAMPLE 

1/12/94 

SAMPLE/RADON 222 

4th floor 
(control room) 

4th floor 
(post production) 

3rd floor 
(Cleo's office) 

2nd floor 
(hallway) 

Basement 
(close to chimney) 

Basement 
(aisleway) 

CHEMICAL 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

RESULTS 

1.2 pCi/L 

0.7 pCi/L 

1.5 pCi/L 

2.6 pCi/L 

4.4 pCi/L 

1.0 pCi/L 

DAC 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 



2/24/94 
SAMPLE 

4th floor 
(post production) 

3rd floor 
(Cleo's office) 

2nd floor 
(Cat's office] 

2nd floor 
(president's office) 

1st floor 
(Terry's desk) 

Basement 
(Lunchroom) 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

1.2 pCi/L 

0.10 WL* 
13.0 pCi/L** 

1.5 pCi/L 

0.04 6 WL* 
5.7 pCi/L** 

2.6 pCi/L 

0.14 WL* 
18.0 pCi/L** 

3.1 pCi/L 

0.00 WL* 
0.0 pCi/L* 

1.4 pCi/L 

0.03 WL* 

3.7 pCi/L** 

1.2 pCi/L 

0.04 WL* 
5.5 pCi/L** 

30 pCi/L 

1.0 WL 

30 pCi/L 

1.0 WL 

30 pCi/L 

1.0 WL 

30 pCi/L 

1.0 WL 

30 pCi/1 

1.0 WL 

30 pCi/L 

1.0 WL 

* - Exposure level after adjusting sample results with an factor 
of 125 pCi/L for a 6% equilibrium factor. This is a conservative 
estimate and represents the highest level expected in the building. 
Actual exposure is believed to be considerably less. 

** - Actual measurement of thoron gas sampled. 

WL - Working levels 
pCi/L - pico curies per liter 
Radon 222 - Radon 
Radon 220 - Thoron 
DAC - Derived Air Concentration 



Pursuant to 29 CFR 1910.20 you are required to provide your 
employees with a copy of these sampling results. If there are any 
additional (juestions regarding these sampling results, please feel 
free to contact the Calumet Crty Area Office. 

Sincerely, 

Gary J. Anderson * 
Area Director 

GJA/bls 

cc: 
Eli Porte 
Tom Nolan 
Jim Dolan 



05/26/94 15:59 O708 862 9659 USDOL OSHA ilOOl 

Referral Report U.S. Departme / Labor 
Occupational Safety and-rfttalth Administration 

MOO Date V Reporting ID 2 - P r e ^ Activity? Q Yes D No 

Enter Type; Number: 

4. a. D 
Change? 

«. a. • 
Change? 

b. Estabtishnneryi Narne / ^ , J ' 7 l ^ - y 

b. Site Address (Stre«t, City. Slate, ZIP) ' ' 

3. Referral Nurnt»r 
(Identifies INS 
Referral; \ 90131524Z 

A1/C.AA0 

T. City Code County Code 

8. Mailing Address (Street, Oty, State, ZIP) 

10. Type of Business 

9^teJL ^ ' T O ^ g //?eJhJ prsfuAy. 
11. Primary SIC 12. No. ol Employees 

13. Ownership (Mark " X " In one box) 

a. ^ [ p r i v a t e Sector b. U Local Government c. U State Oovemment d. D Federal Agency/Oxle 

14. Referred by; 

j i ! L 

15. Date Received: y / ^ . < V ^ ^ 3 _ 

a. ncSHO(Wi th ino( f l ce) /CSHOlD 1 ^ ^ . _ . j f. • (Donsultatlon 

0. D Federal O S H A 

c. • state OSH 

d. n Discrimination 

.. D other Federal Agency/Code \6lCf.0\ /^^g>v» 

g. O State/Local Government 

h. D Media 

i. n Other (specify) 

16. Source or Cantacl (Name, Location. Atfilrgtion.. Telephone Nu 

- ^ ^ 
17, 41. Safety ' " " " b. Heallfi . ^ 

(1) D Imminent Danger (2) D Serious (3) D Other (1) D Imminent Danger (2) .^ySerlous (3) D Ottier 

1 * . D Mlgranl Farmworker Canp 

19. Hazard Description 

. -&4ntxpt^^£^3—^aft*r(^ a ^ J j i t p ^ ^ ^ S"—tain«j.^ '•^y^.fMCtifiMVH /^4o»^ 

M ^ L d i r J U » = - . y t i e * i < P ^ ~ ' » a t . . » t M t U r f t J J y - ^ . S t t r r v ^ . «*/£ 

jSJesT M o i r t _ 5 i t - -

4 ^ ^ ^ - ^ , J ^ / A « t ^ — — 

If^tA^^-ood m l ^ f t 
c . . _ , ^ _ , ^ l ^ . ^ . ^ , > £ * ^ _ ^ f i -4-_(S6Xfco..~2*<i.̂ . 

ICoFfTB"' 

20. a. Q S e n d Letter 
b. Date Letter Sent: c. Date Response Due: 21 . Supervisor(s) Assigned 

a. 0 / m lb. 
22. Inspection Planned? 

Yes f l N o 
If Yes, 
Priority: Jt-

If No. 
Reason; 

28, Tiahster to (Name):. 

25. Transfer to {Category): 

a. • Federal OSHA/Reporting ID i 1 L_J 1 1 I 

b- • State OSH/Reporting ID I 1 1 .1 1 i J 

24. Transfer Datei_. 

c. • Other Federal Agency/Code 

d. Q State/Local Oovemment 

e. • Other 

26. Optional InfoniHrtlon 
Type ID 

-
OPnOKIAL FORM 99 (7-90) 

F A X T R A N S M I T T A 

DspUAesncy 

Value 

rte 
28. Comments 

I 7S4D-0t-317-736B SOM-IOf 

'm^ ^ . Total 
Entries 

GENERAL SERVICES AOMINISTHATION 
OSHA-90(nev. 1/84) 

MAY-26-1994 17:03 
CASE FILE OR TRANSFER COPY 

708 862 9659 3AZ P.01 



05/23/94 11:09 ®708 862 9659 USDOL OSHA glOOl 

U.S. DapfUiwnlf l^ lr tor 

Oceupatefwl Sitaly Mid HaaMi 

l600167<hStiMi8ldUll2 

CaiURiM Cly, MiHia 60400 

ConanMcni 4709 891<3800 

T R A N S M I T T A L 

Fax#: 

Prom: / J / ) ^ ^ ^ ^ ^Jia.vX- OSf^/) 

Pages (including cover sheet): ^ 

mY-23- ig94 12:11 708 862 9659 3TA P. 01 



_„, . .«/0.1 i i ; o » S 7 0 8 862 9659 USDOL OSHA S I 002 

Referral Report U.S. Departme J Labor 
Occupatlonai Safety ana i lualth Admirastration 

MOD Dale 1, Reporting ID 

Enter Type: Number; I ) ^ cn ip r lyKHt. I ^M I I IMP I . 

C h a n g e ? f c i ^ M ? S a S r / > - ^ / ? 7 < ^ ^ y / 4 ^ ' ? A < " < ^ ^ > r v p x ^ 
.a . • b. Site Address (Stre^. Oly, State, ZlF) "y 

3. Referral Numbers 
(identifies this w 
Referral) r 901315242 

. kfiaje 
6. a. Q b. Site Address (St 

9. Mailing Address (Street, City. State. ZIP) 
i4,i ^ . C^t4^/ /h/e-nt^ CAis. • ^ ^ 

7. cily Coda 8. County Coite 
t J > 7 

10. Type Of Business 
f ^ A s U ^ i b u t g / i ? e J h J p r Y ^ i y W?f 12. No. of Empioyaas 

13. Ownership (Merit "X" in one box) 
a. B'Prlvate Sector b. Q Local <3ovemment c. D State Govemmeni d. Q Federal Agency/Code 

14. Referred by: 

a. DcSHO (Within office)/CSHO ID 
b. O Federal OSHA 
c. D State OSH 
d. Q Discrimination 
B. D Other Federal Agency/Code 6 l p f i O \ f^<^ ef>f^ 

IS. Date Received: 

f. D Consultation 

g. D State/Local (aovemment 

h. n Media 

1. D Other (specily) 

5. 

16. Source or Contact (Name, Ljocatton, Affiliation. Teleptione Nuntser) 

17. «?. Safety ' i,, H ^ , ^ 
^ t ) D immmant Danger (2) D Serious (3) D Other | (1) D Imminant Danger (2) jSygerlous (3) D Other 

IS. E J Migrant FammvDrker Can^t 

1$. Mazaid Description 

Udm'd 

20. a. QSend Letter 
b. Date Letter Sent: c. Date Response Due; 

22. Inspection Planned? 
Yes r i N o 

ttYes, 
Priority: IL 

If No, 
Reason; 

21. Supefvisar(8) Assigned 
a. 4 ? / ^ lb. 

29, Traftsfar to (Nome): 

29. Transfer to (C^tegor^: 

a. Q Federal OSHA/Reportlng ID i 

b. • Slate OSH/Beporling ID 

24. Transfer Date: 

c. Q Other Fedorsl Agency/Cotte 

d. n State/iAcai (Sovemment 

e. • Other 

Type 10 Value Type ID Vahw 

27. Tbiar 
Entries 

26. Commema 

(36HA.90 (Rev. 1/64) 

mY-23-1994 12:12 
CASE F iLE OR TRANSFER COPY 

7 0 8 8 6 2 9 6 5 9 SAX P.^32. 



U.S. Department of Labor Occupational Safety and Health Administration 
Washington, D.C. 20210 

Reply to the Attention of: 

-̂S I 6 y y 

MEMORANDUM FOR: 

THROUGH: 

FROM: 

SUBJECT: 

Harvey E. Harris, Director 
Office of Training and Education 

Bruce Hi 
Dire 

, Director 
-State Operations 

, Acting Director 
Directorate/<3^ Compliance Programs 

The Ionizing Radiation Standard, 29 CFR 1910.96 

This is in response to your memorandum of October 20, 1988, 
requesting some interpretations and policy determinations for the 
standard for ionizing radiation, 29 CFR 1910.96. 

Neither 29 CFR 1910.96 nor the original standard on which it is 
based, 10 CFR 20, define restricted areas for ionizing radiation 
or airborne radioactive materials in terms of the potential level 
of exposure. "Unrestricted area" is defined at 10 CFR 
20.105(b)(1) and (2) and at 10 CFR 20.106(a), however. It 
follows, therefore, that areas that cannot qualify as 
"unrestricted areas" are "restricted areas." 

"Unrestricted areas" for ionizing radiation are areas where even 
if an employee were continuously present in the area (1) the dose 
received in any one hour could not exceed two millirems, or (2) 
the dose received in any seven consecutive days could not exceed 
100 millirems. "Unrestricted areas" for airborne radioactive 
materials are areas where concentrations do not exceed the limits 
specified in Table 2 of Appendix B to 10 CFR 20. The 
concentrations may be averaged over a period not greater than one 
year. 

Standard .29 CFR 1910.96 defines three types of restricted areas 
that must be identified and have their boundaries demarcated with 
special warning signs. They are "radiation area," "high 
radiation area," and "airborne radioactive area." 

An employer possesses radioactive material and comes under the 
scope of 29 CFR 1910.96 if there are artificially enhanced 
concentrations of environmental radon-222 in the workplace. If 
environmental radon-222 concentrations have not been artificially 
enhanced, they are very much lower than the permissible exposure 
limit (PEL). Accordingly, only artificially enhemced 
concentrations of environmental radon-222 would be sufficiently 
high that provisions of 29 CFR 1910.96 would go into effect. The 
most common places for significant artificial enhancement of 
radon-222 concentrations to occur are the inside of buildings or 
other types of enclosures constructed on or in the ground. 



As you noted, footnote 3 to Table 1 of Appendix B to 10 CFR 20 
states that "the limit on [exposure to] radon-222 concentrations 
in restricted areas may be based on an annual average." OSHA 
must permit employers to follow this option. 

OSHA obviously cannot spare enough resources to measure the 
annual average concentration of airborne radon-222 exposure 
received by an employee. It is not necessary for OSHA to do this 
measurement in order to determine and enforce compliance with the 
exposure limit, however. Rather, OSHA can reach these objectives 
by enforcing compliance with the survey requirement described at 
29 CFR 1910.96(d) and assuring that employers take appropriate 
corrective action when their measurements show any employees 
overexposed to radon-222. 

A survey is defined as "... an evaluation of the radiation 
hazards incident to the production, use, release, disposal, or 
presence of radioactive materials or other sources of radiation 
under a specific set of conditions. When appropriate such 
evaluation includes ... measurements of ... concentrations of 
radioactive material present." An employer's evaluation of a 
radon-222 hazard will frequently have to be done in two stages. 
The first stage would consist of several short duration samples 
intended to find any areas where radon-222 concentrations may be 
excessive. The second stage would involve long duration sampling 
to accurately determine the long-term, time-weighted average 
radon-222 concentrations in the areas where short duration 
samples indicated that the concentrations might be excessive. 

Before citing an employer for not doing a survey to evaluate the 
radiation hazard incident to the presence of radon-222 gas, OSHA 
will have to obtain information supporting the need for the 
survey. Usually OSHA will have to produce this information 
through its own exploratory measurements of radon-222 
concentration levels. 

Decisions"on when to .sample for radon-222 may be done in the area 
offices at the level of the supervisory industrial hygienist. 
You will note that"the exposure limits for airborne radioactive 
materials listed in Appendix B to 10 CFR 20 are expressed as 
concentrations above natural background radioactivity. However, 
true background radioactivity is so small relative to the limit 
for radon-222 in Table 1, that it may be disregarded. We have 
referred your inquiry, about sampling instrviments and procedures 
to the Directorate of Technical Support. 

Twenty-nine states have entered into agreements with the Nuclear 
Regulatory Commission (NRC). All twenty-nine states operate 
regulatory programs covering all ionizing radiation hazards, but 
their agreements with NRC pertain only to specific materials 
called "agreement materials." Agreement materials are (1) source 



material, special nuclear material, and byproduct material, as 
these terms are defined in 10 CFR Part 20, and (2) uranium and 
thorium tailings resulting from recovery operations. A circular 
issued by NRC in June, 1987, entitled, "Summary Of the Nuclear 
Regulatory Commission's Agreement State Program," (copy encloseci) 
identifies the current NRC agreement States. 

NRC periodically reviews agreement State programs for adecjuacy 
and compatibility. NRC's authority over agreement States pertain 
only to agreement materials, however. Thus NRC considers only 
activities involving agreement materials when determining the 
acceptability of an agreement State's regulatory program. 
Consequently, an agreement State that maintains a satisfactory 
regulatory program for agreement materials will retain the 
regulatory authority granted by NRC even if it operates a poor 
program for regulating nonagreement sources and materials, such 
as x-ray machines. Accordingly, OSHA Instruction STD 1-4.1 and 
OSHA Instruction STP 2.8 with its attached memorandum from NRC 
contain correct information and the policy and guidelines 
contained in them must still be observed. 

Some individuals, perhaps even some State officials, may construe 
29 CFR 1910.96(p)(3)(ii) to transfer OSHA's authority for 
regulating ionizing radiation to NRC agreement States, provided 
their program for controlling nonagreement materials is 
compatible with 29 standard CFR 1910.96. This is a 
misinterpretation of 29 CFR 1910.96(p)(3)(ii), however. It does 
not transfer authority, but describes the conditions when 
compliance with State recjuirements will also comply with Federal 
OSHA recjuirements. 

No NRC agreement State that is not an OSHA State Plan State has 
had a recent formal determination by the Assistant Secretary of 
Labor as to whether the State's program for controlling 
nonagreement materials is compatible with 29 CFR 1910.96. The 
lack of a recent determination has no practical effect on OSHA 
enforcement responsibility, however. That is, OSHA will issue 
citations to employers-Jiot in compliance with 29 CFR 1910.96 
regardless of whether the State's regulatory program is 
compatible with 2a-CFR 1910.96'. 

OSHA does not hav» jurisdiction over Department of Defense 
ionizing radiation sources that are part of uniquely military 
equipment, systems, or operations. The use of an ionizing 
radiation source for medical purposes is not a unicjuely military 
operation so OSHA has jurisdiction over those sources that are 
not licensed by NRC. In the case where radioactive isotopes are 
used as a radiation source for medical purposes, any isotopes not 
produced by nuclear reactors come under the jurisdiction of OSHA 
as they are not licensed by NRC. 

Attachment 



* * * * * 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINQTON. O. C. 20S5B 

June, 1987 

SUMMARY OF 
THE NUCLEAR REGULATORY COMMISSION'S AGREEMENT STATE PROGRAM 

Prior to enactment of the Atomic Energy Act of 1954, nuclear energy 
activities in the Un1te<J States were largely confined to the Federal 
Government. The Act made It possible for private commercial firms to 
enter the field for the first time. Because of the hazards associated 
with nuclear materials. Congress determined that these activities should 
be regulated under a Federal licensing system to protect the health and 
safety of workers In the nuclear industry and the public. The Nuclear 
Regulatory Commission is the Federal agency charged with this 
responsibility. 

Although protection of the public's health and safety has traditionally 
been a State responsibility, the Atomic Energy Act of 1954 did not 
specify such a role for the States in nuclear matters. This policy was 
changed in 1959 when Congress enacted Section 274 of the Atomic Energy 
Act. Section 274 spells out a State role and provides a statutory basi^ 
under which the Federal Government can relinquish to the States portions 
of Its regulatory authority. The 1959 amendment made it possible for , 
the States to license and regulate byproduct material (radioisotopes), 
source material (the raw materials of atomic energy), and small 
quantities of special nuclear material. Th« Cotnnlsslon 1s required, 
however, to retain regulatory authority over the regulation of nuclear 
facilities such as reactors, exports and Imports of nuclear materials 
and facilities, larger quantities of fissionable material, consumer 
products, facilities vital to the national coirmon defense and security 
and certain types of radioactive wastes. The Atomic Energy Act was 
amended in 1978 by the passage of the Uranium Mill Tailings Radiation 
Control Act of 1978 which requires Agreement States regulating uranium 
and thorium tailings resulting from recovery operations to adopt certain 
technical and procedural requirements. The 1978 amendment also requires 
NRC to periodically review Agreement State programs for adequacy and 
compatibility. 

Section 274j of the Atomic Energy Act provides that the NRC may 
terminate Its agreement with a 'State if the Conmission finds that such 
termination is necessary to protect the public health and safety. In 
1980, Section 27_4j was amended to authorize the Coimlssion to 

In 1978, Congress enacted the Uranium Mill Tailings Radiation 
Control Act of 1978 (UMTRCA) which, among other things, added to 
the category of byproduct material "tailings or wastes produced by 
the extraction or concentration of uranium or thorium from any ore 
processed primarily for its source material content." 



temporarily suspend all or part of an agreement with a State in the case 
of an emergency situation where the State failed to take necessary 
action. Such suspensions may remain in effect only for the duration of 
the emergency. A copv of Section 274 of the Act, as amended, is 
enclosed (Enclosure 1). 

The ipechanlstn for the transfer of NRC authority to a State to regulate 
the radiological health and safety aspects of nuclear materials is an 
agreement between the Governor of the State and the Conmission. 
Criteria for such agreements have been published by NRC as a Policy 
Statement in the Federal Register (Enclosure 2 ) . A copy of the most 
recent agreement, with Illinois, is enclosed for illustration (Enclosure 
3). Before actually signing the document, the Conmission, by statute, 
must determine that the State's radiation control program is compatible 
with the Cormission's, meets the applicable parts of Section 274 and 
that it is adequate to protect the public health and safety. For Its 
part, the State establishes its authority to enter such an agreement by 
passing enabling legislation. 

At present, twenty-nine States have entered Into such Agreements with 
NRC. These States now regulate over 65X of the 20,000 licensees for 
byproduct, source material, and special nuclear material In the United 
States. In 1981 the Commission determined that qualified States may 
also enter into limited agreements for regulation of low-level waste in 
permanent disposal facilities. 

ft 

Each agreement provides that the State will use*Its best efforts to 
maintain continuing compatibility with the NRC's program. The NRC 
maintains a continuing relationship with each Agreement State to assure 
continued compatibility of the State's regulatory program and Its 
adequacy to protect health and safety. This relationship Includes: 
exchange of Information on a current basis covering regulations, 
licensing. Inspection and enforcement data; consultation on special 
licensing. Inspection, enforcement and other regulatory problems; and an 
annual meeting of all Agreement States to consider regulatory matters of 
conmon interest. Special technical assistance is routinely provided to 
the States upon request. 

As mandated by the Atomic Energy Act, NRC conducts on-site, in-depth 
program reviews periodically of each Agreement State In which 
organizational, administrative, personnel, regulatory, licensing, 
compliance and enforcement program areas are reviewed. Selected 
licensing and compliance.casework Is reviewed i n detail. State 
Inspectors are accompanied by NRC staff on selected inspections of State 
licensees, A copy of the guidelines which the NRC uses in conducting 
such reviews have been published in the Federal Register as a Conmission 
policy statement CEnclosure 4 ) . 

Vlhen program deficiencies are identified specific reconmendations for 
Improvements are developed and formally transmitted to the State for 
action. Follow-up reviews are made as necessary, ^ y 

1-^. l y ^ y"^ ^"^ ^ ^ 
"2 AlabanaV-Arizona, Arkansas, Qalifornia, Cojorado^ Florida, Georgia, 

^ ' " " ^ * - - - \ 
swYorJt^ 
inoTTna, 

Tennessee kjjexasv^U^at^~?'^3~^sh1 ngton> 



NRC provides a Wi^j spectrum of training for State personnel. Examples 
are short-term courses in health physics, radiography radiation safety, 
nuclear medicine, licensing, inspection procedures, radiological 
engineering, well logging, transportation of nuclear materials and 
project management for licensing low-level waste disposal facilities. 
Travel costs and per diem for these training sessions are paid by NRC. 

Although other Federal agencies, such as the Environmental Protection 
Agency, the Food and Drug Administration, and the Department of 
Transportation are also involved in the control of radiation hazards, 
NRC's Agreement State Program serves as a focal point for Federal-State 
cooperation In radiation control. 

The NRC State Agreements Program is administered by the State, Local and 
Indian Tribes Program in the Office of Governmental and Public Affairs. 
This is a new Commission level office which was established as part of 
an overall NRC reorganization which became effective April 12, 1987. 
The NRC regional offices participate in implementation of the State 
Agreement Program. 

The staffs of the Office of Governmental and Public Affairs and the 
Regional Offices are ready to meet with Governors, State agencies. State 
legislative committees. State advisory groups and others to explain 
fully the NRC Agreement program. They can provide descriptive materials 
about these programs and model State acts for regulatory legislation and 
will also arrange meetings with other NRC staff members on specialized » 
subjects as appropriate. 

What are the advantages for a State that takes over the Commission's 
regulatory authority as described above? The principal advantages are 
the following: 

(a) NRC's authority does not include regulation of x-ray machines and 
other radiation producing equipment, accelerator-produced 
radioactive materials, and radium. Regulation of these sources 
for radiation protection is, and always has been, primarily the 
responsibility of the States. Many States now exercise 
surveillance over these sources of radiation which, in the 
aggregate, are responsible for over 75$ of the public's exposure to 
radiation, other than from background. Thus, by assuming the 
authority which the NRC is authorized ta relinquish, a State is 
able to have, as part of its public health system, a complete and 
comprehensive program for radiation safety. 

(b)- Many facilities, including medical Institutions and physicians, use 
radioisotopes as well as x-ray machines and radium. A State 
regulatory system which covers all such radiation sources enables 
most users to deal with a single agency rather than with a Federal 
agency for a part and the State for the remainder. 

(c) An agreement with NRC enables a State to make U s own licensing 
decisions and in doing so, to take into account local conditions. 

3 NRC does regulate radium to the extent it occurs in uranium or 
thorium mill tailings, see footnote 1, p. 1. 
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(d) The proximity of licensed users of radioactive materials to the 
regulating agency has been cited as having significant advantages 
for both the users and the agency. 

(e) Entering Into such an agreement with NRC would be consistent with a 
serious Interest of a State in being knowledgeable about all 

. sources of radiation located within its boundaries,-

(f) An agreement with MRC enhances the core of knowledgeable people at 
the State level who can respond to inquiries and incidents. 

Administrative costs that are Incurred by a State becoming an Agreement 
State vary from State to State, depending, among other factors, upon 
whether or not the State already has a radiation control program 
covering sources of radiation not regulated by the NRC, i.e., x-ray 
machines, accelerator-produced radioactive materials and radium. Where 
this Is the case, the Incremental costs would be less than if the State 
previously had only a limited or voluntary radiation control program. 
As a rule of thumb, 1.0-1.5 staff-years per 100 licenses is needed to 
effectively administer the program assumed from the NRC. This is a 
rather general index and actual staffing needs will vary according to 
the particular circumstances in any given State. Further, those States 
which have major licensed facilities In their State, such as low level 
radioactive waste disposal facilities and uranium mills, will need 
additional resources. NRC staff can provide further guidance on 
staffing requirements for regulating In these areas. » 

NRC charges most of its licensees license application and inspection 
fees. Whether or not an Agreement State charges fees is a natter of 
choice for the State. NRC does not provide funding to States for 
routine program costs. Some Agreement States fund their programs out of 
general revenues and plan to continue doing so. The majority of the 
Agreement States, however, have authorized collection of user fees as a 
means of assuring an adequate funding base. As a result of these 
States' fees and those of NRC, over two-thirds of the licensees In the 
United States are licensed by agencies authorized to charge user fees. 
NRC has prepared model State legislation which includes authorization 
for a fee system. NRC staff can assist States in developing fee 
systems. 

The Agreement State experience since 1962, the year of the first 
Agreement, has been that the States generally conduct effective 
radiation control programs,. When major program deficiencies are noted 
by NRC, technical advice, assistance and training is offered by NRC 
(within its resources). The main area of cpncern 1s maintaining 
adequate staffing levels, a reflection of State salary structures and 
funding. On the ether hand. Agreement States typically excel in having 
highly trained staff and by conducting more frequent inspections than 
NRC. * 

Enclosures: 
1. Section 274 of the Act, 

as amended 
2. NRC Policy Statement for criteria 

for applicant Agreement States 
3. Agreement with the 

State of I l l i n o i s 
4. NRC Policy Statement fo r review 

of Agreement State Programs 
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§ 19.10.96 29 CFR Ch. XVII (7-1-89 Edition) 

Paragraph designation Relerenced publicalion Available from— 

Appendiit B "Llsl of Personal Hearing Protectors and 
Attenuation Data.' HEW Pub No. 76-
120. 1975. NT1S-PB2B7461. 

Appendix D "Specilication tor Sound Level li^eters," 
Sl.4-1971 (01976). 

; 1910.95(k)(2). appendix E "Spacilications lor Audiometers." S3.6-
1969. 

Appendix D "Specilication lor Octave. Hall-Octave 
and Third-Octave Band Filter Sets." 
SI 11-1971 (R1976). 

The referenced publications (or a micro
fiche of tlie publications) are avaiiable for 
review at many universities and public li-
brarl' Mroughout the country. These pub
lican may also be examined at the 
OSHA technical Data Center. Room N2439, 
United States Department of Labor, 200 
Constitution Avenue, NW., Washington. DC 
20210, (202) 523-9700 or at any OSHA Re
gional Office (see telephone directories 
under United States Government—Labor 
Department). 

APPENDIX 1 TO § 1910.95—DEFINITIONS 

These definitions apply to tlie following 
terms as used In paragraphs (c) through (n) 
of 29 CPR 1910.95. 
Action level-An 8-hour time-weighted aver

age of 85 decibels measured on the A-
scale. slow response, or equivalently, a 
dose of fifty percent. 

Audiogram—A chart, graph, or table result
ing from an audiometric test showing an 
individual's hearing threshold levels as a 
function of frequency. 

Audiologist—A professional, specializing in 
the .study and rehabilitation of hearing, 
whokis certified by the American Speech-
L age-Hearing Association or licensed 
b> ...tate board of examiners. 

Baseline audiogram—The audiogram 
against which future audiograms are com
pared. 

Criterion sound level—A sound level of 90 
decibels. 

Decibel (dB)—Unit of measurement of 
sound level. 

Hertz (Hz)—Unit of measurement of fre
quency, numerically equal to cycles per 
second. 

IWedical pathology—A disorder or disease. 
For purposes of this regulation, a condi
tion or disease affecting the ear, which 
should be treated by a physician special
ist. 

Noise dose—The ratio, expressed as a per
centage, of (1) the time Integral, over a 
stated time or event, of the 0.6 power of 
the measured SLOW exponential time-

National Technical Inlormalion Sennce. Porl 
Royal Road. Springlield. VA 22161 

American Notional Standards Institute. Inc.. 1430 
Broadway. New YorK. NY 1001B. 

American National Standards Institute. Inc.. 1430 
Broadway. New Yoili. NY 10018. 

Back Numbers Oepariment, Depl. STO. American 
Institute ol Physics, 333 E. 45th St.. New Yari<. 
NY 10017: American National Standards Insti
tute. Inc.. 1430 Broadway. New Yortl. NY 
1001B 

averaged, squared A-weighted sound pres
sure and (2) the product of the criterion 
duration (8 hours) and the 0.6 power of 
the squared sound pressure corresponding 
to the criterion sound level (90 dB). 

Noise dosimeter—An instrument that Inte
grates a function of sound pressure over a 
period of time in such a manner that it di
rectly indicates a noise dose. 

Otolaryngologist—A physician specializing 
In diagnosis and treatment of disorders of 
the ear, nose and throat. 

Representative exposure—Measurements of 
an employee's noise dose or 8-hour time-
weighted average sound level that the em
ployers deem to be representative of the 
exposures of other employees In the work
place. 

Sound level—Ten times the common loga
rithm of the ratio of the square of the 
measured A-welghted sound pressure to 
the square of the standard reference pres
sure of 20 micropascals. Unit: decibels 
(dB). For use with this regulation, SLOW 
time respon.se. In accordance with ANSI 
Sl.4-1971 (R1976), Is required. 

Sound level meter—An Instrument for the 
measurement of sound level. 

Time-weighted average sound level—That 
sound level, which If constant over an 8-
hour exposure, would result In the same 
noise dose as Is measured. 

139 FR 23502, June 27, 1974, as amended at 
46 PR 4161, Jan. 16, 1981; 46 FH 62845. Dec. 
29, 1981; 48 PR 9776. Mar. 8, 1983; 48 FR 
29687, June 28, 1983; 54 FR 24333, June 7. 
1989] 

§ 1910.96 Ionizing radiation. 
(a) Definitions applicable to this sec

tion. (1) "Radiation" Includes alpha 
rays, beta rays, gamma rays. X-rays, 
neutrons, high-speed electrons, high
speed protons, and other atomic parti
cles; but such term does not Include 
sound or radio waves, or visible light, 
or infrared or ultraviolet light. 
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(2) "Radioactive material" means 
any material which emits, by sponta
neous nuclear disintegration, corpus
cular or electromagnetic emanations. 

(3)-vRestricted area" means any area 
access to which is controlled by the 
employer for purposes of protection of 
Individuals from exposure to radiation 
or radioactive materials. 

(4) "Unrestricted area" means any 
area access to which Is not controlled 
by the employer for purposes of pro
tection of individuals from exposure to 
radiation or radioactive materials. 

(5) "Dose" means the cjuantity of 
Ionizing radiation absorbed, per unit 
of mass, by the body or by any portion 
of the body. When the provisions in 
this section specify a dose during a 
period of time, the dose is the total 
quantity of radiation absorbed, per 
unit of mass, by the body or by any 
portion of the body during such period 
of time. Several different units of dose 
are in current use. Definitions of units 
used In this section are set forth In 
paragraphs (a) (6) and (7) of this sec
tion. 

(6) "Rad" means a measure of the 
dose of any ionizing radiation to body 
tissues In terms of the energy ab
sorbed per unit of mass of the tissue. 
One rad is the dose corresponding to 
the absorption of 100 ergs per gram of 
tissue (1 miliirad (mrad)=0.00l rad). 

(7) "Rem" means a measure of the 
dose of any ionizing radiation to body 
tissue in terms of its estimated biologi
cal effect relative to a dose of 1 roent
gen (r) of X-rays (1 millirem 
(mrem) = 0.001 rem). The relation of 
the rem to other dose units depends 
upon the biological effect under con
sideration and upon the conditions for 
irradiation. Each of the following is 
considered to be equivalent to a dose 
of 1 rem: 

(i) A dose of 1 roentgen due to X- or 
gamma radiation; 

(II) A dose of 1 rad due to X-, 
gamma, or beta radiation; 

(ill) A dose of 0.1 rad due to neu
trons or high energy protons; 

(iv) A dose of 0.05 rad due to parti
cles heavier than protons and with 
sufficient energy to reach the lens of 
the eye; 

(v) If It is more convenient to meas
ure the neutron flux, or equivalent. 
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than to determine the neutron dose in 
rads, as provided in subdivision (ill) of 
this subparagraph, 1 rem ol neutron 
radiation may, for purposes of the pro
visions in this section be assumed to be 
equivalent to 14 million neutrons per 
square centimeter Incident upon the 
body; or. If there is sufficient informa
tion to estimate with reasonable accu
racy the approximate distribution In 
energy of the neutrons, the incident 
number of neutrons per square centi
meter equivalent to 1 rem may be esti
mated from Table G-17: 

TABLE G-17—NEUTRON FLUX DOSE 

EQUIVALENTS 

Neutron energy (million 
eleclron uolls (Mev)) 

Thermal.. 
00001 .. 
0005 
002 
0.1 
0.5 
1.0 
2.5 
SO 
r.5 
10 
10 10 30 

Number o( 
neutrons per 

square 
centimeter 

equivalent lo 
a dose ol i 

rem 
(neutrons/ 

cm') 

970x 10" 
720 y. 10" 
820 X 10 • 
400 X 10 • 
120 X10" 
43 X 10« 
26x 10» 
29x 10« 
26x I0« 
2')x 10" 
24 X 10* 
14 y I0« 

Average 
llux to 

deliver 100 
millirem in 
40 hours 

(neutrons/ 
cm» per 

sec) 

670 
500 
570 
280 
80 
30 
ts 
20 
IS 
I? 
17 
10 

(8) For determining exposures to X-
or gamma rays up to 3 Mev., the dose 
limits specified in this section may be 
assumed to be equivalent to the "air 
dose". For the purpose of this section 
"air dose" means that the dose is 
measured by a properly calibrated ap
propriate instrument in air at or near 
the body surface in the region of the 
highest dosage rate. 

(b) Exposure of iyidividuals to radi
ation in restricted areas. (1) Except as 
provided in paragraph (b)(2) of this 
section, no employer shall possess, use, 
or transfer sources of ionizing radi
ation in such a manner as to cause any 
individual in a restricted area to re
ceive in any period of one calendar 
quarter from sources in the employer's 
possession or control a dose in excess 
of the limits specified in Table G-18: 
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TABLE G-1 B 

Whole body. Head and trunk; active blood-
lorming organs; lens ol eyes; or gonads 

Hands and loreamis; leet and anKles 

Skin ol vitxjie body 

Rems per 
calendar 
quarter 

IV. 
18% 

(2) An employer may permit an indi
vidual in a restricted area lo receive 
doses lo the whole body greater than 
those permitted under subparagraph 
(1) of this paragraph, so long as: 

(i) During any calendar quarter the 
dose to the whole body shall not 
exceed 3 rems; and 

(ii) The dose to the whole body, 
when added to the accumulated occu
pational dose to the whole body, shall 
not exceed 5 (N-18) rems, where "N" 
equals the individual's age in years at 
his last birthday; and 

(lii) The employer maintains ade
quate past and current exposure 
records which show that the addition 
of such a dose will not cause the indi
vidual to exceed the amount author
ized In this subparagraph. As used in 
this subparagraph "Dose to the whole 
body" shall be deemed lo include any 
dose to the whole body, gonad, active 
bloodforming organs, head and trunk, 
or lens of the eye. 

(3) No employer shall permit any 
employee who Is under 18 years of age 
to receive In any period ol one calen
dar quarter a dose in excess of 10 per
cent of the limits specified In Table G-
18. 

(4) "Calendar quarter" means any 3-
monlh period determined as follows: 

(I) The first period of any year may 
begin on any date in January: Provid
ed, That the second, third, and fourth 
periods accordingly begin on the same 
date in April, July, and October, re
spectively, and that the fourth period 
extends into January of the succeed
ing year, if necessary to complete a 3-
month quarter. During the first year 
of use of this method of determina
tion, the first period for that year 
shall also Include any additional days 
in January preceding the starting date 
for the first period; or 

(ii) The first period in a calendar 
year of 13 complete, consecutive calen-
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dar weeks; the second period in a cal
endar year of 13 complete, consecutive 
weeks; the third period in a calendar 
year of 13 complete, consecutive calen
dar weeks; the fourth period In a cal
endar year of 13 complete, consecutive 
calendar weeks. If at the end of a cal
endar year there are any days not fall
ing within a complete calendar week 
of that year, such days shall be Includ
ed within the last complete calendar 
week of that year. If at the beginning 
of any calendar year there are days 
not falling within a complete calendar 
week of that year, such days shall be 
Included within the last complete cal
endar week of the previous year; or 

(lii) The four periods in a calendar 
year may consist of the first 14 com
plete, consecutive calendar weeks; the 
next 12 complete, consecutive calendar 
weeks, the next 14 complete, consecu
tive calendar weeks, and the last 12 
complete, consecutive calendar weeks. 
If at the end of a calendar year there 
are any days not falling within a com
plete calendar week of that year, such 
days shall be included (for purposes of 
this section) within the last complete 
calendar week of the year. If at the be
ginning of any calendar year there are 
days not falling within a complete cal
endar week of that year, such days 
shall be Included (for purposes of this 
section) within the last complete week 
of the previous year. 

(c) Exposure to airborne radioactive 
Tnaterial. (1) No employer shall pos
sess, use or transport radioactive mate
rial in such a manner as to cause any 
employee, within a restricted area, to 
be exposed to airborne radioactive ma
terial in an average concentration In 
excess of the limits specified in Table 
1 of Appendix B to 10 CFR Part 20. 
The limits given in Table 1 are for ex
posure to the concentrations specified 
for 40 hours in any workweek of 7 con
secutive days. In any such period 
where the number of hours of expo
sure is less than 40, the limits specified 
in the table may be increased propor
tionately. In any such period where 
the number of hours of exposure is 
greater than 40. the limits specified in 
the table shall be decreased propor
tionately. 

(2) No employer shall possess, use, or 
transfer radioactive material in such a 
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manner as to cause any individual 
within a restricted area, who is under 
18 years of age, to be exposed to air
borne radioactive material in an.aver
age concentration in excess of the 
limits specified in Table II of Appen
dix B to 10 CPR Part 20. For purposes 
of this paragraph, concentrations may 
be averaged over periods not greater 
than 1 week. 

(3) "Exposed" as used in this para
graph means that the individual is 
present in an airborne concentration. 
No allowance shall be made for the 
use of protective clothing or equip
ment, or particle size. 

(d) Precaufionary procedures and 
personal monitoring. (1) Every em
ployer shall make such surveys as may 
be necessary for him to comply with 
the provisions in this section. 
"Survey" means an evaluation of the 
radiation hazards incident to the pro
duction, use, release, disposal, or pres
ence of radioactive materials or other 
sources of radiation under a specific 
set of conditions. When appropriate, 
such evaluation includes a physical 
survey of the location of materials and 
equipment, and measurements of 
levels of radiation or concentrations of 
radioactive material present. 

(2) Every employer shall supply ap
propriate persormel monitoring equip
ment, such as film badges, pocket 
chambers, pocket dosimeters, or film 
rings, and shall require the use of such 
equipment by: 

(I) Each employee who enters a re
stricted area under such circumstances 
that he receives, or is likely to receive, 
a dose in any calendar quarter in 
excess of 25 percent of the applicable 
value specified in paragraph (b)(1) of 
this section; and 

(II) Each employee under 18 years of 
age who enters a restricted area under 
such circumstances that he receives, 
or is likely to receive, a dose in any cal
endar quarter in excess of 5 percent of 
the applicable value specified in para
graph (b)(1) of this section; and 

(ill) Each employee who enters a 
high radiation area. 

(3) As used in this section: 
(1) "Personnel monitoring equip

ment" means devices designed to be 
worn or carried by an individual for 
the purpose of measuring the dose re

ceived (e.g., film badges, pocket cham
bers, pocket dosimeters, film rings, 
etc.); 

(ii) "Radiation area" means apy 
area, accessible to personnel, in which 
there exists radiation at such levels 
that a major portion of the body could 
receive in any 1 hour a dose in excess 
of 5 millirem, or in any 5 consecutive 
days a dose in excess of 100 millirem; 
and 

(iii) "High radiation area" means 
any area, accessible to personnel, In 
which there exists radiation at such 
levels that a major portion of the body 
could receive in any one hour a dose in 
excess of 100 millirem. 

(e) Caution signs, labels, and sig
nals—W> General. (1) Symbols pre
scribed by this paragraph shall use the 
conventional radiation caution colors 
(magenta or purple on yellow back
ground). The symbol prescribed by 
this paragraph is the conventional 
three-bladed design: 

RADIATION SYMBOL 

1. Cross-iiatched area Is to be magenta 
or purple. 

2. Background Is to be yellow. 

(2) Radiation area. Each radiation 
area shall be conspicuously posted 
with a sign or signs bearing the radi
ation caution symbol described in sub
paragraph (1) of this paragraph and 
the words: 
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CAUTION 
RADIATION AREA 

(3) High radiation area, (i) Each 
high radiation area shall be conspicu
ously posted with a sign or signs bear
ing the radiation caution symbol and 
the words: 

CAUTION 

HIGH RADIATION AREA 
(ii) Each high radiation area shall be 

equipped with a control device which 
shall either cause the level of radi
ation to be reduced below that at 
which an individual might receive a 
t of 100 millirems in 1 hour upon 
t. .y into the area or shall energize a 
conspicuous visible or audible alarm 
signal in such a manner that the indi
vidual entering and the employer or a 
supervisor of the activity are made 
aware of the entry. In the case of a 
high radiation area established for a 
period of 30 days or less, such control 
device is not required. 

(4) i4trbome radioactivity area, (i) 
As used in the provisions of this sec
tion, "airborne radioactivity area" 
means: 

(a) Any room, enclosure, or operat
ing area in which airborne radioactive 
materials, composed wholly or partly 
of radioactive material, exist in con
centrations In excess of the amounts 
specified in column 1 of Table 1 of Ap
pendix B to 10 CFR Part 20 or 

(6) Any room, enclosure, or operat
ing area in which airborne radioactive 
materials exist In concentrations 

;h, averaged over the number of 
I. j rs in any week during which indi
viduals are In the area, exceed 25 per
cent of the amounts specified in 
column 1 of Table 1 of Appendix B to 
10 CPR Part 20. 

(ii) Each airborne radioactivity area 
shall be conspicuously posted with a 
sign or signs bearing the radiation cau
tion symbol described in paragraph 
(e)(1) of this section and the words: 

CAUTION 
AIRBORNE RADIOACTIVITY AREA 
(5) Additional requirements. 
(1) Each area or room in which radio

active material is used or stored and 
wliich contains any radioactive materi
al (other than natural uranium or tho-
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rlum) in any amount exceeding 10 
times the quantity of such material 
specified in Appendix C to 10 CFR 
Part 20 shall be conspicuously posted 
with a sign or signs bearing the radi
ation caution symbol described In 
paragraph (e)(1) of this section and 
the words: 

CAUTION 
RADIOACTIVE MATERIALS 

(ii) Each area or room in which nat
ural uranium or thorium is used or 
stored in an amount exceeding 100 
times the quantity of such material 
specified in 10 CFR Part 20 shall be 
conspicuously posted with a sign or 
signs bearing the radiation caution 
symbol described in paragraph (e)(1) 
of this section and the words: 

CAUTION 

RADIOACTIVE MATERIAl̂ S 
(6) Containers, (i) Each container in 

which is transported, stored, or used a 
quantity of any radioactive material 
(other than natural uranium or thori
um) greater than the quantity of such 
material specified in Appendix C to 10 
CFR Part 20 shall bear a durable, 
clearly visible label bearing the radi
ation caution symbol described In 
paragraph (e)(1) of this section and 
the words: 

CAUTION 
RADIOACTIVE MATERIALS 

(il) Each container In which natural 
uranium or thorium is transported, 
stored, or used In a quantity greater 
than 10 times the quantity specified In 
Appendix C to 10 CFR Part 20 shall 
bear a durable, clearly visible label 
bearing the radiation caution, symbol 
described in paragraph (e)(1) of this 
section and the words: 

CAUTION 

RADIOACTIVE MATERIALS 
(ill) Notwithstanding the provisions 

of paragraphs (e)(6) (i) and (ii) of this 
section a label shall not be required: 

(a) If the concentration of the mate
rial in the container does not exceed 
that specified in column 2 of Table 1 
of Appendix B to 10 CFR Part 20, or 

i f 
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(6) For laboratory containers, such 
as beakers, flasks, and test tubes, used 
transiently In laboratory procedures, 
when the user is present. 

(iv) Where containers are used for 
storage, the labels required in this sub
paragraph shall state also the quanti
ties and kinds of radioactive materials 
In the containers and the date of 
measurement of the quantities. 

(f) Immediate evacuation warning 
signal—(1) Signal characteristics, (i) 
The signal shall be a midfrequency 
complex sound wave amplitude modu
lated at a subsonic frequency. The 
complex sound wave in free space 
shall have a fundamental frequency 
(f,) between 450 and 500 hertz (Hz) 
modulated at a subsonic rate between 
4 and 5 hertz. 

(li) The signal generator shall not be 
less than 75 decibels at every location 
where an individual may be present 
whose immediate, rapid, and complete 
evacuation Is essential. 

(ill) A sufficient number of signal 
units shall be installed such that the 
requirements of paragraph (f)(l)(ii) of 
this section are met at every location 
where an individual may be present 
whose immediate, rapid, and complete 
evacuation is essential. 

(iv) The signal shall be unique in the 
plant or facility in which it is in
stalled. 

(v) The minimum duration of the 
signal shall be sufficient to insure that 
all affected persons hear the signal. 

(vi) The signal-generating system 
shall respond automatically to an initi
ating event without requiring any 
human action to sound the signal. 

(2) Design objectives, (i) The signal-
generating system shall be designed to 
incorporate components which enable 
the system to produce the desired 
signal each time It is activated within 
one-half second of activation. 

(11) The signal-generating system 
shall be provided with an automatical
ly activated secondary power supply 
which is adequate to simultaneously 
power all emergency equipment to 
which it is connected, if operation 
during power failure Is necessary, 
except in those systems using batteries 
as the primary source of power. 

(ill) All components of the signal-
generating system shall be located to 

provide maximum practicable protec
tion against damage in case of fire, ex
plosion, corrosive atmosphere, or 
other environmental extremes consist
ent with adequate system perform
ance. 

(Iv) The signal-generating system 
shall be designed with the minimum 
number of components necessary to 
make it function as intended, and 
should utilize components which do 
not require frequent servicing such as 
lubrication or cleaning. 

(y) Where several activating devices 
feed activating information to a cen
tral signal generator, failure of any ac
tivating device shall not render the 
signal-generator system inoperable to 
activating information from the re
maining devices. 

(vl) The signal-generating system 
shall be designed to enhance the prob
ability that alarm occurs only when 
immediate evacuation is warranted. 
The number of false alarms shall not 
be so great that the signal will come to 
be disregarded and shall be low 
enough to minimize personal injuries 
or excessive property damage that 
might result from such evacuation. 

(3) Testing, (i) Initial tests, inspec
tions, and checics of the signal-gener
ating system shall be made to verify 
that the fabrication and installation 
were made in accordance with design 
plans and specifications and to develop 
a thorough knowledge of the perform
ance of the system and all components 
under normal and hostile conditions. 

(ii) Once the system has been placed 
in service, periodic tests, inspections, 
and checks shall be made to minimize 
the possibility of malfunction. 

(ill) Following significant alterations 
or revisions to the system, tests and 
checks similar to the initial installa
tion tests shall be made. 

(iv) Tests shall be designed to mini
mize h£izards wtiile conducting the 
tests. 

(V) Prior to normal operation the 
signal-generating system shall be 
checked physically and functionally to 
assure reliability and to demonstrate 
accuracy and performance. Specific 
tests shall include: 

(o) All power sources. 
(6) Calibration and calibration sta

bility. 
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(c) Trip levels and stability. 
(d) Continuity of function with loss 

and return of required services such as 
AC or DC power, air pressure, etc. 

(e) All indicators. 
(/) Trouble Indicator circuits and sig

nals, where used. 
(g) Air pressure (if used) 
(h) Determine that sound level of 

the signal is within the limit of para
graph (f)(l)(ii) of this .section at all 
points that require immediate evacu
ation. 

(vi) In addition to the initial startup 
and operating tests, periodic scheduled 
performance tests and status checks 
must be made to insure that the 
.ystem is at all times operating within 
design limits and capable of the re
quired response. Specific periodic tests 
or checks or both shall include: 

(a) Adequacy of signal activation 
device. 

(b) All power sources. 
(c) Function of all alarm circuits and 

trouble indicator circuits including 
trip levels. 

(d) Air pressure (If used). 
(e) Function of entire system includ

ing operation without power where re
quired. 

(/) Complete operational tests in
cluding sounding of the signal and de
termination that sound levels are ade
quate. 

(vii) Periodic tests shall be scheduled 
on the basis of need, experience, diffi
culty, and disruption of operations. 
The entire system should be oper
ationally tested at least quarterly. 

(vill) All employees whose work may 
necessitate their presence in an area 
covered by the signal shall be made fa
miliar with the actual sound of the 
signal—preferably as It sounds at their 
work location. Before placing the 
system into operation, all employees 
normally working in the area shall be 
made acquainted with the signal by 
actual demonstration at their work lo
cations. 

(g) Exceptions from posting require
ments. Notwithstanding the provisions 
of paragraph (e) of this section: 

( D A room or area is not required to 
be posted with a caution sign because 
of the presence of a sealed source, pro
vided the radiation level 12 Inches 
from the surface of the source con-
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tainer or housing does not exceed 5 
millirem per hour. 

(2) Rootris or other areas in onsite 
medical facilities are not required to 
be posted with caution signs because 
of the presence of patients containing 
radioactive material, provided that 
there are personnel in attendance who 
shall take the precautions necessary to 
prevent the exposure of any individual 
to radiation or radioactive material in 
excess of the limits established in the 
provisions of this section. 

(3) Caution signs are not required to 
be posted at areas or rooms containing 
radioactive materials for periods of 
less than 8 hours: Provided, That 

(1) The materials are constantly at
tended during such periods by an indi
vidual who shall take the precautions 
necessary to prevent the exposure of 
any individual to radiation or radioac
tive materials in excess of the limits 
established in the provisions of this 
section; and 

(li) Such area or room is subject to 
the employer's control. 

(h) Exemptions for radioactive ma
terials packaged for shipment. Radio
active materials packaged and labeled 
In accordance with regulations of the 
Department of Transportation pub
lished in 49 CPR Chapter I, are 
exempt from the labeling and posting 
requirements of this subpart during 
shipment, provided that the inside 
containers are labeled in accordance 
with the provisions of paragraph (e) of 
this section. 

(i) Instruction of personnel, posting. 
(1) Employers regulated by the Atomic 
Energy Commission shall be governed 
by 10 CFR Part 20 standards. Employ
ers In a State named In paragraph 
(p)(3) of this section shall be governed 
by the requirements of the laws and 
regulations of that State. All other 
employers shall be regulated by the 
following: 

(2) All individuals working in or fre
quenting any portion of a radiation 
area shall be informed of the occur
rence of radioactive materials or of ra
diation in such portions of the radi
ation area: shall be Instructed in the 
safety problems associated with expo
sure to such materials or radiation and 
in precautions or devices to minimize 
exposure; shall be Instructed in the ap-
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pllcable provisions of this section for 
the protection of employees from ex
posure to radiation or radioactive ma
terials: and shall be advised of reports 
of radiation exposure which employ
ees may request pursuant to the regu
lations in this section. 

(3) Each employer to whom this sec
tion applies shall post a current copy 
of its provisions and a copy of the op
erating procedures applicable to the 
work conspicuously In such locations 
as to insure that employees working In 
or frequenting radiation areas will ob
serve these documents on the way to 
and from their place of employment, 
or shall keep such documents available 
for examination of employees upon re
quest. 

(j) Storage oJ radioactive materials. 
Radioactive materials stored in a non-
radiation area shall be secured against 
imauthorized removal from the place 
of storage. 

(k) Waste disposal No employer 
shall dispose of radioactive material 
except by transfer to an authorized re
cipient, or in a maimer approved by 
the Atomic Energy Commission or a 
State named in paragraph (p)(3) of 
this section. 

(1) Notification of incidents—a) Im
mediate notification. Each employer 
shall immediately notify the Assistant 
Secretary of Labor or his duly author
ized representative, for employees not 
protected by the Atomic Energy Com
mission by means of 10 CFR Part 20; 
paragraph (p)(2) of this section, or the 
requirements of the laws and regula
tions of States named In paragraph 
(p)(3) of this section, by telephone or 
telegraph of any incident involving ra
diation which may have caused or 
threatens to cause: 

(I) Exposure of the whole body of 
any individual to 25 rems or more of 
radiation; exposure of the skin of the 
whole body of any individual to 150 
rems or more of radiation; or exposure 
of the feet, ankles, hands, or forearms 
of any individual to 315 rems or more 
of radiation; or 

(II) The release of radioactive mate
rial In concentrations which, if aver
aged over a period of 24 hours, would 
exceed 5,000 times the limit specified 
for such materials in Table II of Ap
pendix B to 10 CFR Part 20. 
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(2) Twenty-four hour notification 
Each employer shall within 24 hours 
rollowlng its occurrence notify the As
sistant Secretary of Labor or his duly 
authorized representative for employ
ees not protected by the Atomic 
^"ergy Commission by means of 10 
CPR Part 20; paragraph (p)(2) of this 
section, or the requirements of the 
laws and applicable regulations of 
fatates named In paragraph (p)(3) of 
this section, by telephone or telegraph 
of any Incident involving radiation 
Which may have caused or threatens 
to cause: 

(I) Exposure of the whole body of 
any individual to 5 rems or more of ra
diation; exposure of the skin of the 
whole body of any individual to 30 
rems or more of radiation; or exposure 
01 the feet, ankles, hands, or forearms 
to 75 rems or more of radiation; or 

(m) Reports of overexposure and ex
cessive levels and concentrations (1) 
In addition to any notification re
quired by paragraph (1) of this section 
each employer shall make a report in 
writing within 30 days to the Assistant 
Secretary of Labor or his duly author
ized representative, for employees not 
protected by the Atomic Energy Com
mission by means of 10 CFR Part 20-
or under paragraph (p)(2) of this sec
tion, or the requirements of the laws 
and regulations of States named in 
paragraph (p)(3) of this section of 
each exposure of an individual to radi
ation or concentrations of radioactive 

ir^lf.'*' }^, ^""^^f °^ *"y applicable 
limit In this section. Each report re
quired under this paragraph shall de
scribe the extent of exposure of per-
soiis to radiation or to radioactive ma
terial; levels of radiation and concen
tration of radioactive material in
volved, the cause of the exposure, 
levels of concentrations; and corrective 
steps taken or planned to assure 
against a recurrence. 

(2) In any case where an employer is 
required pursuant to the provisions of 
this paragraph to report to the U S 
Department of Labor any exposure of 
an Individual to radiation or to con
centrations of radioactive material 
the employer shall also notify such in
dividual of the nature and extent of 
exposure. Such notice shall be in writ
ing and shall contain the following 
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statement: "You should preserve this 
report for future reference." 

(n) Records. (1) Every employer 
shall maintain records of the radiation 
exposure of all employees for whom 
personnel monitoring Is required 
under paragraph (d) of this section 
and advise each of his employees of 
his individual exposure on at least an 
annual basis. 

(2) Every employer shall maintain 
records in the same units used in 
tables In paragraph (b) of this section 
and Appendix B to 10 CFR Part 20. 

(o) Disclosure to former employee of 
individual employee's record. (1) At 
the request of a former employee an 
mployer shall furnish to the employ

ee a report of the employee's exposure 
to radiation as shown in records main
tained by the employer pursuant to 
paragraph (n)(l) of this section. Such 
report shall be furnished within 30 
days from the time the request is 
made, and shall cover each calendar 
quarter of the individual's employ
ment involving exposure to radiation 
or such lesser period as may be re
quested by the employee. The report 
shall also include the results of any 
calculations and analysis of radioac
tive material deposited in the body of 
the employee. The report shall be in 
writing and contain the following 
statement: "You should preserve this 
report for future reference." 

(p) Atomic Energy Commission li
censees—AEC contractors operating 
AEC plants and facilities—AEC Agree
ment State licensees or registrants. (1) 
Any employer who possesses or uses 
.ource material, byproduct material, 
or special nuclear material, as defined 
in the Atomic Energy Act of 1954, as 
amended, under a license issued by the 
Atomic Energy Commission and In ac
cordance with the requirements of 10 
CFR Part 20 shall be deemed to be In 
compliance with the requirements of 
this section with respect to such pos
session and use. 

(2) AEC contractors operating AEC 
plants and facilities: Any employer 
who possesses or uses source material, 
byproduct material, special nuclear 
material, or other radiation sources 
under a contract with the Atomic 
Energy Commission for the operation 
of AEC plants and facilities and in ac-

29 CFR Ch. XVIi (7-1-89 Edition) 

cordance with the standards, proce
dures, and other requirements for ra
diation protection established by the 
Commission for such contract pursu
ant to the Atomic Energy Act of 1954 
as amended (42 U.S.C. 2011 et seq.), 
shall be deemed to be In compliance 
with the requirements of this section 
with respect to such possession and 
use. 

(3) AEC-agreement State licensees 
or registrants: 

(1) Atomic Energy Act sources. Any 
employer who possesses or uses source 
material, byproduct material, or spe
cial nuclear material, as defined in the 
Atomic Energy Act of 1954, as amend
ed (42 U.S.C. 2011 et seq.). and has 
either registered such sources with, or 
Is operating under a license issued by, 
a State which has an agreement in 
effect with the Atomic Energy Com
mission pursuant to section 274(b) (42 
U.S.C. 2021(b)) of the Atomic Energy 
Act of 1954, as amended, and in ac
cordance with the requirements of 
that State's laws and regulations shall 
be deemed to be in compliance with 
the radiation requirements of this sec
tion, insofar as his possession and use 
of such material is concerned, unless 
the Secretary of Labor, after confer
ence with the Atomic Energy Commis
sion, shall determine that the State's 
program for control of these radiation 
sources is incompatible with the re
quirements of this section. Such agree
ments currently are in effect only In 
the States of Alabama, Arkansas, Cali
fornia, Kansas, Kentucky, Florida, 
Mississippi, New Hampshire, New 
York, North Carolina, Texas, Tennes
see, Oregon, Idaho, Arizona, Colorado, 
Louisiana, Nebraska, Washington, 
Maryland, North Dakota, South Caro
lina, and Georgia. 

(li) Other sources. Any employer who 
possesses or uses radiation sources 
other than source material, byproduct 
material, or special nuclear material, 
as defined In the Atomic Energy Act 
of 1954, as amended (42 U.S.C. 2011 et 
seq.), and has either registered such 
sources with, or Is operating under a li
cense issued by a State which has an 
agreement In effect with the Atomic 
Energy Commission pursuant to sec
tion 274(b) (42 U.S.C. 2021(b)) of the 
Atomic Energy Act of 1954, as amend-
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ed, and in accordance with the re
quirements of that State's laws and 
regulations shall be deemed to be in 
compliance with the radiation require
ments of this section, insofar as his 
possession and use of such material is 
concerned, provided the State's pro
gram for control of these radiation 

• sources is the subject of a currently ef
fective determination by the Assistant 
Secretary of Labor that such program 
is compatible with the requirements of 
this section. Such determinations cur
rently are in effect only m the States 
of Alabama, Arkansas, California, 
Kansas, Kentucky, Florida, Mississip
pi, New Hampshire, New York, North 
Carolina. Texas, Tennessee. Oregon, 
Idaho, Arizona, Colorado, Louisiana, 
Nebraska, Washington, Maryland, 
North Dakota, South Carolina, and 
Georgia. 

(Approved by the Office of Management 
and Budget under control number 1218-
0103) 
[39 FR 23502. June 27, 1974, as amended at 
43 FR 49746, Oct. 24. 1978; 43 FR 51759, 
Nov. 7. 1978: 49 FR 18295, Apr. 30, 1984] 

§ 1910.97 Nonionizing radiation. 

(a) Electromagnetic radiation—il) 
Definitions applicable to this para
graph (1) The term "electromagnetic 
radiation" is restricted to that portion 
of the spectrum commonly defined as 
the radio frequency region, which for 
the purpose of this specification shall 
Include the microwave frequency 
region. 

(11) Partial body irradiation. Per
tains to the case in which part of the 
body is exposed to the incident elec
tromagnetic energy. 

(lii) Radiation protection guide. Ra
diation level which should not be ex
ceeded without careful consideration 
of the reasons for doing so. 

(iv) The word "symbol" as used in 
this specification refers to the overall 
design, shape, and coloring of the rf 
radiation sign shown In figure G-11. 

(V) Whole body irradiation. Pertains 
to the case in which the entire body is 

§ 1910.97 

exposed to the incident electromagnet
ic energy or In which the cross section 
of the body is smaller than the cross 
section of the incident radiation beam. 

(2) Radiation protection guide, (i) 
Por normal environmental conditions 
and for incident electromagnetic 
energy of frequencies from 10 MHz to 
100 GHz, the radiation protection 
guide is 10 mW/cm.' (milliwatt per 
square centimeter) as averaged over 
any possible 0.1-hour period. This 
means the following: 

Power density: ID mW./cm.' for periods of 
O.I-hour or more. 

Energy density: 1 mW.-hr./cm.' (milliwatt 
hour per square centimeter) during any 
O.I-hour period. 

This guide applies whether the radi
ation is continuous or intermittent. 

(11) These formulated recommenda
tions pertain to both whole body Irra
diation and partial body Irradiation. 
Partial body irradiation must be in
cluded since it has been shown that 
some parts of the human body (e.g., 
eyes, testicles) may be harmed if ex
posed to incident radiation levels sig
nificantly In excess of the recommend
ed levels. 

(3) Warning' symbol. (1) The warning 
symbol for radio frequency radiation 
hazards shall consist of a red isosceles 
triangle above an inverted black isos
celes triangle, separated and outlined 
by an aluminum color border. The 
words "Warning—Radio-Frequency 
Radiation Hazard" shall appear in the 
upper triangle. See figure G-11. 

(II) American National Standard 
Safety Color Code for Marking Physi
cal Hazards and the Identification of 
Certain Equipment, Z53.1-1953, shall 
be used for color specification. All let
tering and the border shall be of alu
minum color. 

(III) The inclusion and choice of 
warning information or precautionary 
instructions is at the discretion of the 
user. If such information Is Included it 
shall appear in the lower triangle of 
the warning symbol. 

I 
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U.S. Department of Labor Occupational Safety and 
Health Administration 
1600 167th Street, Suite 12 
Calumet City, IL 60409 
(708) 891 - 3800 
(708) 862 - 9659 (FAX) 

June 1, 1994 

Ron Steele 
161 E. Grand Association 
161 E. Grand Avenue 
Chicago, IL 60611 

Dear Mr. Steele: 

The results of the samples taken at the 161 E. Grand site on 
1/12/94 and 2/23/94 indicated that employees in the facility were 
exposed to radon 220 (thoron) and radon 222 at Derived Air 
Concentrations (DAC) below the Nuclear Regulatory Commission's 
Ionizing Radiation Standards published in 10 CFR 20, Table 1 of 
Appendix B. Therefore no citation concerning ionizing radiation 
will be issued. The sampling result values are a conservative 
estimate which indicate the highest expected exposure, actual 
exposures are believed to be considerably lower. The sample 
results are as follows: 

SAMPLE 

1/12/94 

SAMPLE/RADON 222 

4th floor 
(control room) 

4th floor 
(post production) 

3rd floor 
(Cleo's office) 

2nd floor 
(hallway) 

Basement 
(close to chimney) 

Basement 
(aisleway) 

CHEMICAL 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

RESULTS 

1.2 pCi/L 

0.7 pCi/L 

1.5 pCi/L 

2.6 pCi/L 

4.4 pCi/L 

1.0 pCi/L 

DAC 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 



2/24/94 
SAMPLE 

4th floor 
(post production) 

3rd floor 
(Cleo's office) 

2nd floor 
(Cat's office) 

2nd floor 
(president's office) 

1st floor 
(Terry's desk) 

Basement 
(Lunchroom) 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

1.2 pCi/L 

0.10 WL* 
13.0 pCi/L** 

1.5 pCi/L 

0.04 6 WL* 
5.7 pCi/L** 

2.6 pCi/L 

0.14 WL* 
18.0 pCi/L** 

3.1 pCi/L 

0.00 WL* 
0.0 pCi/L* 

1.4 pCi/L 

0.03 WL* 

3.7 pCi/L** 

1.2 pCi/L 

0.04 WL* 
5.5 pCi/L** 

30 pCi/L 

1.0 WL 

30 pCi/L 

1.0 WL 

30 pCi/L 

1.0 WL 

30 pCi/L 

1.0 WL 

30 pCi/1 

1.0 WL 

30 pCi/L 

1.0 WL 

* - Exposure level after adjusting sample results with an factor 
of 125 pCi/L for a 6% equilibrium factor. This is a conservative 
estimate and represents the highest level expected in the building. 
Actual exposure is believed to be considerably less. 

** - Actual measurement of thoron gas sampled. 

WL - Working levels 
pCi/L - pico curies per liter 
Radon 222 - Radon 
Radon 22 0 - Thoron 
DAC - Derived Air Concentration 



pursuant to 29 CFR 1910.20 you are required to provide your 
employees with a copy of these sampling results. If there are any 
additional cjuestions regarding these sampling results, please feel 
free to contact the Calumet Crty Area Office. 

Sincerely, 

Gary J. Anderson ^ 
Area Director 

GJA/bls 

cc: 
Eli Porte 
Tom Nolan 
Jim Dolan 
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U.S.Department of Labor 
Occupational Safety and Health Administration 

Calumet City Area Office 
1600 167th Street, Suite 12 
Calumet City, Illinois 60409 

(708) 891-3800 

May 9, 1994 

161 E. Grand association 
161 E. Grand Avenue 
Chicago, IL 60611 

The results of the samples taken at the 161 E; Grand site on 
2/23/94 indicated that employees in the facility were exposed to 
radon 220 (thoron) at levels above the normal background execpted 
in this type of enviroment. The radon 222 (natual occurring) 
levels were below the allowable limits. The sample results are as 
follows: 

SAMPLE 

1/12/94 

SAMPLE/RADON 222 

4th floor 
(control room) 

4th floor 
(post production) 

3rd floor 
(Cleo's office) 

2nd floor 
(hallway) 

Basement 
(close to chimney) 

Basement 
(aisleway) 

CHEMICAL RESULTS PEL 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

1.2 pCi/L 

0.7 pCi/L 

1.5 pCi/L 

2.6 pCi/L 

4.4 pCi/L 

1.0 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 



2/24/94 
SAMPLE 

4th floor 
(post production) 

Radon 222 

Radon 220 

1.2 pCi/L 

13.0 pCi/L* 

3 0 pCi/L 

9.0 pCi/L 

3rd floor 
(Cleo's office) 

2nd floor 
(Cat's office) 

2nd floor 
(president's office) 

1st floor 
(Terry's desk) 

Basement 
(Lunchroom) 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

1.5 pCi/L 

5.7 pCi/L* 

2.6 pCi/L 

18.0 pCi/L* 

3.1 pCi/L 

0.0 pCi/L* 

1.4 pCi/L 

3.7 pCi/L* 

1.2 pCi/L 

5.5 pCi/L* 

30 pCi/L 

9.0 pCi/L 

30 pCi/L 

9.0 pCi/L 

30 pCi/L 

9.0 pCi/L 

30 pCi/1 

9.0 pCi/L 

30 pCi/L 

9.0 pCi/L 

* These are the actual 
exposures may vary betwe 

pCi/L - pico curies per 
Radon 222 - Radon 
Radon 220 - Thoron 

thoron gas monitored, actual 
f the numbers presented. 
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12.5,6.4.. Samples with Short HalfAlfe. (Cont'd) 

When the identity of the nuclides in the mixture is not known, the above 

equation can be used to establish that the longer-lived beta emitters are not 

present, allowing the use of 3 x 10"^ as the applicable MPC without further 

identification. To do this count the sample twice allowing about 30 minutes for 

decay, then estimate X. from the apparent half life and correct the count rate 

accordingly. 

In 
A.(est) = 0.693 

'tl 

't2 
t'i (est) (t^ - t^) 

where A..j and A.p are the activities in cpm at the counting times t, and t-. 

12.5.7. Working Levels for Radon Daughter Exposure 

A Working Level (WL) is defined as any combination of short-lived radon-222 

daughters (po1on1um-218, lead-214, bismuth-214 and polonium-214) per liter of air 
5 

wuhout regartj to equilibrium which will result in the emission of 1.3 x 10 MeV 

of alpha energy. One WL is also defined as the potential alpha energy present in 

a liter o f air containing 100 pCi each of the short lived radon-222 daughters. 

Only 8 pci of radon-220 (thoron) in equilibrium with Its short lived daughters is 

equivalent to one WL (see figure 12-3). 

The WL concentration is an exposure level. Cumulative exposure is given in 

Working Level Hours or Working Level Months. An average exposure to 1 WL for 8 

hours Is equal to 8 WLH. An average expostlre to 1 WL for 173 hours is equal to 1 

WLM. The maximum permissible concentration for radon-222 in air may be given in 

units of activity radon (combined with its short lived daughters) per volume air 

or by Working Levels. 

a, 

b. 

MPC 40 for radon-222 in a i r » 3 x 10* uCi/ml or 1/3 WL 

MPĈ gg for radon-222 in a i r = 3 x 1 0 liCi/ml or 1/30 WL 

MftY-09-1994 12=16 708 231 3990 93J{ P.01 
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WORKING lEVEl EQUIVALENTS FOR BADON AND THOROW ' 

I. MOON (Rn-222) 

4. Each atcwi o f P0-ZI6 contributes 13.7 HeV in deca>in9 through Po-ZU (6.0 KeV f o r the 
Po-ZIB decay and 7.7 HeV for the Po-214 decay). 

b. Each atom of Pb-214 and 81-214 contributes 7.7 HeV In decaying through Po-214. 

977 atons lOOpCI P0-ZI8 • 100 X ^ " ^ ^ X j g ^ j " ^ - < 

lOOpCI Pb.214 • 100 X ^ ^ ^ ~ g f X f^ f r^ " * ^ ^ • * ' " * 

lOOpCI BI-214 - 100 X ^ ' ^ ^ g ! y X J T S ^ J ' ^ - 6311 a t o m 

lOOpCJ Po-214 • 100 X ^ - ^ ^ S i X ftiSi'" "^" • **•**' ' * * * " 

Total potential alpha energy 

Po-218 977 X 13.7 MeV 

Pb-2U S58S X 7.7 MeV 

81-214 6311 X 7.7 MeV 

Po-214 0 

Total po ten t i a l alpha energy 

13.400 MeV 

€6,100 MeV 

•> 48,600 fteV 
I 

128.100 MeV m 
(1UL - 1.3x10^ KeV potential alpha energy). 
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MORKINS LEVEL EQUIVALEXTS FOR RADOH AWO THORON(continued) 

2. THORON (Rn.220) 

a . Each atom o f Po-216 con t r i bu tes 14.7 MeV o f alpha energy i n decaying 
through Po-212 or TI -208. (6.8 >teV f o r the Po-Z16 decay p lus 7.9 MeV 
f o r the weighted average of the B1-212 and Pa-212 decays). 

b . Each atom o f Pb-212 and Bi-?12 con t r i bu tes 7.9 MeV ( the weighted average 
o f the Bi-212 and Po-212 decays). 

c . Each atom o f Po-212 con t r i bu tes 8.9 MeV alpha energy. 

d . Each atom o f TI-208 con t r i bu tes no alpha energy. 

8pCi 

8pCi 

8pCi 

8pCi 

8pC1 

Po-216 

Pb-212 

Bi -212 

PO-2J2 

TI-208 

- 8 

- 8 

- 8 

- 8 

- 8 

2.22dpm 

2.22dpin 
- PCT 

2.22dpRi 
per 

2.Z2dpfa 

- ptr 
2 ^ 

Total p o t e n t i a l alpha energy 
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14.7 MeV 
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Total potentialcalpha energy • 128.800 x 12, 
(1IA. > 1.3 X 10' MeV potential alpha energy). 
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12.5.7.1, Working Level Oetermination for Radon Daughters. Radon daughter con

centrations are measured using the method described in Radiation Monitoring, U.S. 

Department of Labor, Mine Safety and Health Administration, 1979. The radon decay 

chain is shown In Figure 12-4. 

a. Radon daughter particulates are f i l te red from 10 l i t e rs or more of a i r 

in a period of exactly 5 minutes. 

b. The alpha ac t iv i ty on the f i l t e r paper is counted between 40 and 90 

minutes after the end of sample col lect ion using an appropriately c a l i 

brated instrument. After 40 minutes only the alpha particles from the 

decay of Po-214 are counted because v i r tua l ly a l l of the Po-218 (t . = 

3.05 m1n.) has decayed. 

c. Disintegrations per minute per l i t e r of a i r is derived by dividing the 

total counts per minute by the counter eff iciency. The counter should 

be calibrated for gross counting of Po-214 7.7 MeV alpha part icles. The 

total sample volume in l i t e r s is divided into the total ac t iv i ty in 

disintegrations per minute. 

d. To convert to Working Levels a correction factor depending on the time 

elapsed from sample time to count time is used. These correction 

factors are determined graphically in Figure 12-5. This factor is based 

on the assumption that equilibrium existed between Po-218, Pb-214, and 

Bi-214 at the time of sampling. The factor relates dpm per l i t e r of a i r 

from 40 to 90 minutes after sampling to the act iv i ty which would be 

present from an i n i t i a l concentration of 1 WL. 

e. A sample calculat ion is as follows: 

Sample volume: 10 l i t e r s (2.0 1pm) 

Time at end of sample: 10:15 am 

Time of counting: 11:05 am 

Elapsed time: 50 minutes 

Count rate: 250 cpm 

Gross counter eff iciency: 30% 

Alpha dpm: 250 f-.3 » 825 dpm 

Dpm/1iter: 825 dpm • lOt " 82.5 

Time factor (from Figure 12-5): 130 

WL = 82.5 dpm/1 * 130 * 0.63 WL 

WY-09-1994 12= 17 708 231 3990 9 3 ^ P.04 
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12.5.7.2. Working Level Determination for Thoron Daughters. An analagous method 
Is used to determine thoron daughter concentrations In a i r . The thoron decay 
chain Is shown in Figure 72-6. 

a. Thoron daughter particulates are filtered from 10 l i t e r s or more (pre
ferably about 50 l i t e r s ) of «ir In a period of up to 1 hour. 

b. The alpha activity on the f i l t e r paper is counted between 5 to 17 hours 
after the end of the sample using an appropriately calibrated instrument. 
After 5 hours, Pb-212 and BI-212 are In equilibrium so that the combined 
alpha counts of Bi-212 and Po-212 may be directly related to the number 
of atoms of Pb-212 present on the f i l t e r . 

c. Total counts per minute on the f i l t e r are converted to dpm oer l i t e r 
of a i r by dividing total counts by counter efficiency and by the total 
volume of a i r f i l tered, in l i t e r s . 

d. Activity (dpm) per l i t e r of a i r is converted to Working Levels by dividing 
by the time factors given in Figure 12-7. 

e. The following is a sample calculation: 
Sample volume: 50 l i t e r s (2.0 Ipm, 25 min.) 

Time at end of sampling: -10:00 am 
Time of counting: 3:00 pm 
Elapsed time: 5 hours 
Counts (5 min.): 502 
Count rate: 502 t 5 - TOO cpm 

Gross counter efficiency: 301 

Alpha dpm: 100 f .3 > 330 

Dpm/1iter: 330 f 50 - 6.6 

Time factor (from Figure 12-7): 13 

WL: 6.6 * 13 - 0.51 WL 

12.5.7.3. WL Corrections for Mixtures of Radon and Thoron. No correction Is 

needed for thoron daughter calculations when mixtures of radon and thoron are 

present. However, ad.iustments are necessary to determine true radon dauohter 

concentrations. Fioure 12-8 lists corrections which must be subtracted from 

radon dauohter Activity oer liter (dom/liter) for thoron daughter activity 

adjustment. 

MAY-09-1994 12:19 708 231 3990 93JJ P.07 
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opera house 
ovmer responsihle for dMmap 

BY ROBERT MCCOFFIN 
Daily HatJd Staff Writer 1 ^ 

ombougl 
When Robert Westrom bought 

the Bolles Opera House in West 
Chicago, be was given a piece of 
paper from the Atomic Ehiergjr 
Commission that said the proper
ty was cleared for all uses. 

That was in 1977, and it was the 
first liint he had thiat the building 
had radioactive contamination. 
The paper worried Westrom, but 
he said he trusted the govern
ment's evaluation. 

Last fall, the U.S. Occupational 
Safety ^ d Health Administration 
insp«:ted the historic building 
and found it had radiation levels 
that exceeded federal safety 
standards.. 

OSHA ordered Westrom to 
evacuate the building by AprO. 6 
or be fined iq> to $70,000. We
strom moved his Microfilm Ser
vice Bureau and two employees 
out of the building and ended up 
paying about $3,000 in fines. 

OSHA Area Director Charles 
Shields said OSHA had to apply 
safety standards that have gotten 
more stringent over the years 
since Westrom bought the build-' 
ing. Now OSHA savs Westrom 
must clean iq> the building, at a 
likely cost of at least tens of thou
sands of dollars. 

"Fve lost my business. Fve lost 
the use of the building and we 
can't sell it, and I'm responsible I 
guess for cleaning this up," We
strom said. "If this wasn't so seri
ous, it'd be really funny. It's just a 
big joke." 

Nobo^ involved is laughing. 
Even ofndals from the U.S. Eavi-
ronmental Protection Agency say 
Westrom got a bad deaL 

"It seems patent^ clear the 
building should never have been 
released for unrestricted use," 
EPA regional radiation e ^ e r t 
Lany Jensen said. 

The case has broader implica
tions for those operating a busi
ness out of their homes, accord
ing to Westrom's son, DuPage 
County Board member Dean We
strom. 

Federal officials confirmed that 
when radioactive contamination 

I've lost my busi
ness. I've lost the 
use of the building 
and we can't sell it. 
. . . If this wasn't so 
serious, it'd be real
ly funny. It's just a 
big joke." 

—Robert Westrom. owner 
of Bolles Opera House 

is in a woi^lace, it is OSHA's 
jurisdiction, not tiie EPA's. That 
•mpnng fhnt a n y ciiTiilflr hiiilHing 
could be sid)ject to OSHA fines 
and orders to pay for a cleanup 
but would not be e l i ^ l e for mon
ey under the EH^A's planned Su
perfund cleanup of West Chicago. 

That could leave "islands" of 
contamination m tiie dty, the 
Westroms fear. 

"I dont want the rest of ̂ u to 
be hysterical and veiy exdted, 
but... it has changed the whole 
outiook of tiie thorium issue in 
West Chicago," Dean Westrom. . 
said. 

But regulators sa^ the case is 
unusual OSHA t^ically does not 
investigate a particular jproperty 
unless there is a complmnt, 
Shields said. 

Additionally, it is doubtful there 
are many properties contami
nated inside like the opera house, 
said Rebecca F r ^ , manager of 
tiie EPA's planned cleanup of Qie 
city's residential sites. The EPA 
is measuring mdoor radiation in 
homes but expects any radiation 
to come from the soil outside or 
below, she said. 

Any such radiation will be re
moved, she said. 

The three-story opera house, at 
185-189 W. Washington St, is a 
special case in several ways. 
First, it was built in 1894 fay a 
businessman to play host to op
eras, plays and public meetings. 

In 1941, after some years of dis

use, it was sdd to the Undsay 
U ^ t & Chenucal Corp.^-whidi 
renovated the site and built a lab
oratory there to test orproduce 
radioactroe products. The ccanpa-
ity produced radioadive thorium 
for gas l i ^ t mantiesand govern
ment weapons programs at a 
l a i ^ factory just a fewblodcs 
awsQr. The resulting radioactive 
byproduct was spread through
out Qie dty. The material in
creases the risk of cancer. 

The Eerr-McGee Chemical 
Corp. bou^t Linds£Qr l i ^ t in 
1967, inherithig the lab and the 
factory, which it dosed in 1973. 
Westrom bought the lab from 
Kerr-McGee in 1977. 

Shortly thereafter, when We
strom heard Kerr-McGee was 
bitying badk some contaminated 
factory property it had sold, he 
chectea his buuding with a 
Geiger counter and foimd radia
tion. 

Kerr-McGee had plans to dean 
up the property but dixipped 
them imen Westrom fil^ suit 
against Kerr-McGee. A federal 
judge threw out the suit, saying 
there was no proof of personal in
jury. 

After finding the contamina
tion, Westrom contacted the Nu-
dear Regulatoiy Commission, 
¥ ^ c h deaned out some of the 
contaminated material in the 
earhr 1980s and again declared 
the building safe, he said. 

When Westrom still found ra
diation, he dosed off most of the 
building and contacted the 
EPA. 

Last M , Jensen and another 
EPA expert recommended that 
the agency declare "an imminent 
and substantial endangennent" 
at the site. But EPA superiors 
said the agency had no jurisdic
tion over &e site. 

That was vriien Jensen called 
m OSHA, hoping it'could help 
Westrom with a deanup. 

Jensen holds out hope that fed
eral regulators can hdp. 

Westrom said he will get esti
mates to see if he can afford a 
deanup. 

He was not optimistic. As he 
put it, "I haven't got a prayer." 
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Radioactive Debris 
Buried in Parking Lot 

By Jim Ritter 
^ _ , staff Writer 

One of the choicest pieces of 
real estate in Chicago is a- parking 
lot in the elite Streeterville neigh
borhood. 

The owner hopes to interest de
velopers in building a high-rise 
there as ptirt of Cityfront Center, 
a multibillion-dollar commercial 
and residential complex. 

But first, Chicago Dock and Ca
nal Trust must deal with a legacy 
of the past—radioactive debris 
that's buried beneath the lot from 
a defunct lantern factory. 

Levels of radioactivity at the 
surface aren't high enough to en
danger motorists, parking lot at
tendants or neighbors, the Envi
ronmental Protection Agency 
says. But the agency is requiring 
Chicago Dock and Canal to do a 
study of radioactive levels below 
the asphalt. 

The lot is on East Illinois be
tween Columbus and McClurg. 

If it's ever developed, contrac-
• tors might dig up "potentially 

contaminated soils," the EPA 
said. This could "cause increased 
releases into the environment and 
human exposure to contami
nants." 

An attorney for Chicago Dock 
and Canal said there's no health 
risk and the company is voluntari
ly cooperating with the EPA to 
conduct the study. 

Records indicate the defunct 
Lindsay Light Co. used a building 
that once stood on the parking lot. 
The firm made mantles for gas 
lanterns. The mantles contained 
thorium, a radioactive metal. 

In 1936, Lindsay Light moved 
to suburban West Chicago, where 
low-level radioactive thorium 
waste has been left all over town. 
Kerr-McGee, a successor company 
to Lindsay Light, has agreed to 
clean up the suburban waste. 

At the Chicago parking lot, 
EPA readings taken last summer 
showed radioactivity levels as 

PRIME REAL ESTATE 

SUN-TIMES 

much as 14 times as high as back
ground radioactivity in the area. 

A motorist who parked in the 
lot five times a week, 50 weeks a 
year in the spot with the highest 
radioactivity would receive about 
7 millirems of radiation per year, 
said EPA radiation expert Larry 
Jensen. By comparison, a chest X-
ray is about 15 millirems. 

Lindsay Light also operated in a 
four-story loft building at 161 E. 
Grand. EPA measurements taken 
last summer show that some ra
dioactivity remain^ in the build
ing, which is leased to studios and 
other businesses. 

The EPA says it doesn't have 
authority to regulate the inside of 
the building, and has referred the 
matter to the Occupational Safety 
and Health Administration. 

Years ago, workers sanded spots 
on the floor where radioactive liq
uid had dripped, said building 
manager Ron Steele. Last year, 
the floor in one room was re
placed. 

"Our people in the building are 
fully informed," Steele said. 

Paul Charp, a health physicist 
with the U.S. Public Health Ser
vice, said only corner spots might 
be hazardous. / 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

77 WESTJACKSON BOULEVARD 
CHICAGO. IL 60604-3590 

REPLY TO THE ATTENTION OF: 

HSE3-SJ 

OCT 2 2 1993 
Mr. Ron Steele 
Building Manger 
205 East Grand Avenua 
Chicago, Illinois 60611 

RE: Lindsay Light Building 
161 East Grand Avenua 
Chicago, Illinois 

Dear Mr. Steele: •' 

TLD rf millirem milliraw 
g n ? / P«^ »»°«r per year 

^ t - - ' B , 5 7 9 
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67 
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9033 6.031 
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Thdstt work space results vera oomparad to background and to the 
Nuclear Regulatory CoTOrsission {NRC) regulations in th« new Title 
10/ Part 20.1301, Code of P«deral Regulations of lOO willirain per 
year and 2 millirem per hour for individual members of the 
general public. Your TLp Jresults did exceed these relevant NRC 
levels in five locations. ;Ĉ^̂^̂_; ,:', 

In the opinion of u.s, BPA'sR^gibnai Radiation Expert and 
Superfund Toxicologist, tiiesia conditions present a threat to 
persons working in the c6ntamii(ia]t̂ ed:4r«as. Since this 
contamination is limited "€b?the indpora, it can not be remediated 

PrlntS(t on RBcyc/9d PAper 
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under U.S. EPA's Superfund program. The Superfund law usually 
applies to releases of hazardous substances into the outdoor 
environment. We do think it Would be brudent to decontaminate and 
whenever possible reduce exposure by limiting exposure times, 
increasing the distance between work sites and exposure points, 
and using furniture or other items as absorbers. Also, the Agency 
for Toxic Substances and Oiseade Registry (ATSDR) recommended 
vacating and sealing the President'p office on the second floor 
or remediating it to a radiologically safe level. A oopy of 
ATSDR•s recommendation is enclosed/ which we understand you are 
already following. Furthermbr«V we Would like to ire iterate that 
the janitor's supplies should remain away from the chimney. 

U.S. EPA would still b* willing to id̂ iise, review any cleanup 
plans and survey remediated arfeaa at ,nb charge, if you decide it 
is prudent to take any action. If you.need additional information 
or want to discuss this matter further:, please contact Verneta 
Simon at (312) 886-3601.' 

Sincerely, / j 
• • • - . v ^ w - • ' • - • • • , - : • ' • ' - y f . •••••• ••• • • - • 
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jo<^ Traub 
Acting Associate Division blt'̂ ctbr 

Enclosures 'y^''''/y.'jyi'V^:^,'y^:l-^..''-'-'^'--

cc: Candy Morin, Illinois finvlroninental Protection Agency 
Tim Runyon, Illinois Department of Nuclear safetŷ ^̂ -̂  '--'-"̂^̂^̂^̂  
Lafayette Robertson, city of qhioago 
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(2) ^ Emergency Raaponse ' ^ Remedial _ other 

J^etlvitiaa 
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er (50 yeeks per year, 40 hours per week), the current expoaura limit is 
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ae location were considered ««^iiliVe,TO^^ were TLiJ'nuabers 9021, 
, 9026, and 9027.* 9031 and 9022 :4|9piaar to be in the basement and it is 
cely that excessive exposures r̂ outdb'bcur". -^j^^^^ 9026 and 9027 appear 
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iî : ecology snd environment, (nc. 
Tecliilica^ Assistance Team 

Region V 
• ^ ' " ^ '• 

<t1*(i .Jl#Mll l>^. 

mxM 
181 8. Oriifid AV«L i«t ROOT R««ding« 0 pt U m U S 
•ni UndlfayUoiTtCoi 
v n 

Chteaget: 
•TATI 

IL 
WUKt 

FiauM# 

Insure S 

T(»-«306^14 
^AN 

Not t« Scale 
•53nr 
MMMO 

1 0 " d £00"ON 8t7:6 £6'ZZ das :13 i 



f¥.̂ :/̂ -
,i!M(r:':-v-

'^'. '•i^y'y 

' • ^ • " y '••' 

7^^y\_ 

y y -
y : 4 

^y.{'- ' 
pa'.-
» - ^ . ' 

Ir 

- -

-

m 

« 

• ^ 3 y y : ; y . ; i . 

'̂  ̂ s m m w ^ y y ••••--• 

TEL 
Sep 22,93 9:46 No'"o02"p".09""" 

Reading; ..^^p^f^^ 

L E G E N D 
; TLD RESULT 

, (9026) » 0.257j3tehr 
19027) = 0.628^ 
f(9628) =0.05 
1(9029) « 0.03^ 
1(9031) a 0.005 
(9032) « 0.006 jif{?hf 

TLD BAOPES (Badge #) 

ecology and environment, inc. 
• Technical Assistance Team 

Region V 

16 r E. Grand. Ave. 2nd Floor (oTtufusfV 

.Lihds(jy Light Compony 
$ure IL 

'igure 2 

KM.e 

105-9305-01143 
& • 

Not to Scale 

OCVWD 

cole 



^-'-.-vrj-^^X^iF' ' ' . . , - ^ - 1 - TEL: Sep 22,93 9 :44 No .002 P.08 

^ ^ S ^ ^ ^ P ^ - ^ V V - ' i ^ . - ' - -S-u- " • • • 

si-' 

5a 

AS^t^JrSWVfcs::;: 

-Redyrngs; 

TLDftjg0e|8adgi^#) 

L E G E N D 

UD RESULTS 

(9033) » 0.031>if(?hrg 

y m 

• J . ^ 

>m ^ ^ J V ' ' J j . : ' 

eco logy 'ond envi ronment , inc. 
Teehnloai Assistance Team 

. ReQionV 

«>a.^ .. '.r.i.1i'd'..J:'.i ' lFTll.l j i.:^;*A^''. '..^. 

^1i^!l t . KSf^HiJfW Floor (Optumue; 

.;4?2tfi?ii«#?.jt|9lit:;;Compan 

• • • • . ' . 1 : ; v 

lUTI 
IL 

V;.(, 

Figure 5 

T05-9305-C 

Not to Scale. 
WH July 16. :49<Jb 

mm%,yi:y--^'. : . • - ^ ' . :, .• *.-.iv"..,(_.••.'.<.•.: . . > ; . f . . . ' ' ^ ; : , > • ' . " * ; ^ t ,".;"..', ' . ' ' 

• • . 1 . •• • . • . I S i - . . ' * . ' ' ' ' ( . ; * \ ^ • - i , - ' . w • * • * . •; '<,'• •-.••'• . ^ . ' 

:# 



SITE ASSESSMENT REPORT 
FOR 

LINDSAY LIGHT COMPANY SITE 
U.S. EPA ID: N/A 

SSID#: N/A 
TDD: T05-9305-014 
PAN: EIL0794SAA 

August 2 , 1993 

Prepared By: 

Reviewed By: 

Approved By: 

Date 

Date: i / r / 

Date: ^ /Cfc ,^ 

ecology and environment, inc. 
111 WEST JACKSON BLVD., CHICAGO, ILLINOIS 60604, TEL. 312-663-9415 

International Specialists in the Environment 

recycled paper 



TABLE OF COMTENTS 

Section 

1. 

2 . 

3 . 

4 . 

5 . 

6 . 

. 0 

.0 

,0 

,0 

,0 

.0 

Apoendix 

A 
B 

Page 

isiTE DESCRIPTION 1 

SITE HISTORY 1 

SITE ACTIVITIES 3 

ANALYTICAL RESULTS 7 

DISCUSSION OF POTENTIAL THREATS. . .'. 7 

CONCLUSION . 10 

SITE PHOTOGRAPHS A-1 
THORIUM DECAY SERIES B-1 

11 



LIST OF FIGmiES 

Figure Page 

1 SITE LOCATION MAP 2 

2 SECOND FLOOR READINGS 4 

3 THIRD FLOOR READINGS 5 

4 FOURTH FLOOR READINGS 6 

5 FIRST FLOOR READINGS 8 

6 BASEMENT READINGS 9 

111 



1.0 SITE DESCRIPTION 

The Lindsay Light Company Building is a four story commercial 
building located at 161 E. Grand, at the corner of Grand Avenue and 
St. Clair Street, in Dovmtown Chicago, Illinois. Grand Avenue is 
about one-half mile north of the central Chicago "Loop" area. The 
geographical location is 41° 53' 30" north latitude and 88° 36' 30" 
west longitude (See Figure 1 for site location) . The site is 
currently being occupied several companies including audio/video 
production companies called Optimus and Streeterville Studio, Inc.. 

2.0 SITE HISTORY 

The Lindsay Light Company manufactured incandescent gas mantles for 
home and street lighting in this building from at least 1910 until 
1936. Lindsay Light moved to West Chicago and was later purchased 
by American Potash, which was later purchased by Kerr McGee 
Chemical Company in 1967. The principal ingredient in gas mantle 
manufacture are the gauze mantle bags which were dipped into 
thorium nitrate solution. Small amounts of cerium, beryllium and 
magnesium nitrates were also used. The present owners of the 
building, Browne and Storch, a real estate firm, pvirchased the 
building in 1978. 

In August of 1981, The building owners attempted to decontaminate 
part of the second and fourth floor. The building owners hired 
Radiation Safety Services (RSSI) to determine the contaminated 
areas. RSSI identified areas of gamma dose rate at one meter above 
the floor in the building. Any readings above 100 micro-Roentgen 
per hour at one meter above the floor were candidates for 
decontamination. The building owners supplied the laborers and 
tools to assist RSSI in decontamining the second and fourth floor. 

After the area of oak floor was determined to be contaminated, the 
floor was removed. All subflooring found to be contaminated was 
either removed or chiseled down a half inch. The decontamination 
was only performed on occupied work areas. 

During June of 1983, as part of the U.S. EPA survey, 7 film badges 
were placed at specific locations of concern to collect dose 
measurements. The range of the 25 day gross dose equivalent ranged 
from minimal (5 badges) to 20 millirem (2 badges). 

In February 1984, The building owners began reconstruction on the 
second floor. Prior to performing the reconstructioning project, 
RSSI conducted one hour training on radiation and collected wipe 
samples at the areas of concern. RSSI surveyed the area while the 
removal of the contaminated material was being conducted. 





3.0 SITE ASSESSMENT 

At 1700 hours, on June 2, 1993, U.S. EPA On-Scene Coordinator (OSC) 
Verneta Simon, U.S. EPA Emergency Response Team (ERT) Art Ball, 
U.S.. EPA Air and Radiation Division (ARD) personnel Larry Jensen, 
Betsy Karr, and Michael Murphy, Illinois Department of Nuclear 
Safety (IDNS) representatives Tim Runyon and Vince Muzzalupo, and 
Technical Assistance Team (TAT) member Ron Bugg met with the 
building manager Ron Steele of 161 E. Grand Associates to perform 
a site assessment using gamma survey meters. The meters used were 
Micro-R meters, Ludlum Model 19 (measuring in micro-Roentgens per 
hour), radiation count rate meter with a sodium iodide (Nal) probe 
(measuring in counts per minute (cpm)) and a radiation count rate 
meter with an alpha probe (cpm). The four floor building, plus a 
basement was divided into floors to conduct a survey readings 
throughout each floor. 

At 1745 hours, the group began to perform monitoring of the third 
floor with the micro-R meter and radiation monitors using a Nal 
probe. Due to the Ludlum Model 19 crystal over response to 
thori\im, the levels were compensated by dividing the readings by a 
factor of 2. The correction factor was determined by comparing the 
results to other comparable instruments. All readings are gross 
exposure, no background subtraction, and are measured at contact. 
The background for the area was determined to be 6 micro-R/hr for 
naturally occurring radiation. The micro-R meter reading of the 
northwest corner office was as high as 95 micro-R/hr and 110 in a 
studio area near the west side of the building (See Figure 3 for 
third floor results) . During the surveying of the third floor. The 
main party split up into two groups. OSC Simon, ERT Ball, IDNS 
Muzzalupo, and TAT Bugg (group 1) prepared for surveying the fourth 
floor. The remaining individuals (group 2) continued to survey the 

' third floor. 

At 1830 hours, group 1 began surveying the fourth floor. Group l 
could only perform a partial survey on the fourth floor due to the 
recording session in the booth located on the east section of the 
floor. The area where work was performed by the building owners 
contractor in 1987 to remove an area of contaminated material, had 
a reading of 350 micro-R/hr at floor contact and 200 microR/hr 
waist high (See Figure 4 for fourth floor results). 

At 1900 hours. Group 2 conducted the survey on the second floor. 
The northwest corner office had high readings of up to 300 micro-
R/hr. A window of the east adjacent room from the corner office 
had readings of 80 micro-R/hr (See Figure 2 for second floor 
• results). 

At 1920 hours, group 1 began to survey the first floor. Ron Steele 
requested the survey be performed away from the northeast section 
of the floor due to a client presentation that was taking place in 
that area. Group 1 began to survey the front lobby and the 



secretary area in the northwest corner of the floor. The reading 
near the secretary was 100 micro-R/hr. The lobby area ranged from 
30 to 75 micro/hr (See Figure 5 for first floor results). 

At 2000 hours, group 1 began to survey the basement area. The area 
of concern in the basement with the highest gross exposure rate was 
measured on contact with a concrete plug in the chimney. The 
micro-R survey indicated level of 2,250 micro-R/hr at contact of 
the chimney and 250 micro-R/hr at one meter away from the chimney 
(See Figure 6 for basement results). 

At 2015 hours, group 2 completed the second floor survey and 
assisted group I's survey of the basement. Near the central area 
of the basement where records^ were kept in storage, the micro-R 
read 20 to 100 uR/hr. Readings of 18 to 20 micro-R/hr were found 
near the freight elevator. Group l also surveyed the stairs 
leading into the building area (See Figure 5 for result). 

At 2040 hours, the OSC, ERT member, ARD representatives, IDNS 
representatives, and TAT went over*%he results with the building 
spokesman Ron Steele. It was^ suggested that due to the high 
readings from the chimney, the janitor's supplies near the chimney 
should be immediately relocated. After the meeting the groups left 
thesite at 2100 hours. -'^•" 

On June 30, 1993, 12 thermoluminescent dosimeter (TLD) badges were 
placed near occuppied work areas throughout the four story building 
for one month. 

4.0 ANALYTICAL RESULTS 

The results of the survey revealed the presence of radioactive 
material in flooring and chimney which potentially contains 
contaminated waste ash. Earlier work performed by the building 
owner's contractor determined that the thorium materials appeared 
to have been absorbed into porous flooring material and possibly 
spread due to flood caused by a leaking roof. The analytical 
results were not available for the wipe sample and the TLD badges. 

5.0 DISCUSSION OF POTENTIAL THREATS 

The conditions at the former Lindsay Light site at 161 E. Grand, 
Chicago, Illinois that may warrant a removal action, as set forth 
in paragraph (b) (2) of Section 300.415 of the National Contingency 
Plan (NCP), included: 

Actual or potential exposure to nearby populations, animals, or the 
food chain from hazardous substances or pollutants or contaminants: 
The site investigation with micro-R meter indicated substantially 
elevated levels of radioactivity in several areas throughout the 



building. Gamma-ray emissions from the radioactive thorium decay 
series producing potential hviman exposures will continue as long as 
contaminants remain in the building. Continual gamma-ray exposure 
increases the risk for cancer due to ionizing radiation. Thorium 
dust may cause an increase chance of developing cancer of the lung 
decades after being exposed. Ingestion of thoriiam can increase the 
risk of liver cancer. Thorium radiactively decays to radon-220 and 
then to its decay products. Radon-220 decay products con increase 
thr risk of lung cancer. 

Other situations or factors that may pose threats to public health 
or welfare or the environment. 

Due to the contaminant of concern, one may be exposed to 
radioactive isotopes and the effects may occur many years after 
exposure. Thorium occurs principally as the parent radionuclide 
thorium-232 in association with its daughter products in a decay 
sequence known as the Thorium Decay Series. Thorium-232 has a 
half-life of 14 billion years. Several daughter products of 
concern are Radon-220 and Radon-222 (See Table 1 for Thorivim Decay 
Series) . :-, 

6.0 CONCLUSION * 

After conducting the survey at 161 E. Grand Street, formerly 
Lindsay Light Company site, had readings 400 times greater than 
background. High exposure rates were found in work areas and near 
the chimney in the basement. The latter indicated radioactive 
material inside the chimney. The isotope of concern is believed to 
be thorium. To determine the level of radiation, TLD badges were 
placed near the work areas that had high micro-R meter readings. 

10 
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FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsay Licrht Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 1 OF 5 

PAN:EIL0794SAA 

DATE: 6/2/93 

TIME: 2.03 0 

DIRECTION OF 
PHOTOGRAPH: 
West 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable) : 

DESCRIPTION: Reading at contact of the chimney (2250 uR/hr). The 

chimney is located near the northwest section of the basement. 

DATE: 6/2/93 

TIME: 2030 

DIRECTION OF 
PHOTOGRAPH: 
Northwest 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable); 

DESCRIPTION: The janitors area located near the chimney. One meter 

away from the chimney the readings were reduced by a factor of 10. 



• FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsay Light Comoanv 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 2 OF 5 

PAN:EIL07 94SAA 

DATE: 

TIME: 

6/2/93 

1930 

DIRECTION OF 
PHOTOGRAPH: 
East 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: Reading at contact near the receptionist area 

(receptionist is to the north (left of the photo). 

DATE: 6/2/93 

TIME: 2000 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable); 

DESCRIPTION: The Second floor photy of the area where the window 

area had a reading of 80 uR/hr. 



FIELD PHOTOGRAPHY LOG. SHEET 

SITE NAME: Lindsay Light Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 3 OF 5 

PAN:EIL0794SAA 

DATE: 6/2/93 

TIME: 1745 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: Reading at contact near the northeast corner of the 

third floor. 

DATE: 6/2/93 

TIME: 1830 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: The third floor sound booth that had readings of 95 

uR/hr on contact with the floor. The sound booth is located near 

the southwest .side of the third floor. 



FIELD PHOTOGRAPHY LOG SHEFT 

SITE NAME: Lindsay Light Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 4 OF 5 

PAN:EIL0794SAA 

DATE: 

TIME: 

6/2/93 

1745 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable); 

DESCRIPTION: Reading at contact near the northwest corner of the 

second floor at the east wall of the office. Readings were 250 

uR/hr. 

PATE: 6/2/93 

TIME: 1830 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: The third floor northeast office on contact with the 

east wall. Readings were 10 uR/hr. 



•FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsay Light Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 5 OF 5 

PAN:EIL0794SAA 

DATE: 

TIME: 

6/2/93 

1845 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable); 

DESCRIPTION: The reading was collected inside a sound booth located 

on the fourth floor and is near the southwest section of the floor. 

The reading was 200 uR/hr. 

DATE: 6/2/93 

TIME: 1845 

DIRECTION OF 
PHOTOGRAPH: 
West 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: A hallwav leading into a sound booth located on the 

fourth floor. The reading at that -point was 350 uR/hr. 
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161 E. GRAND ASSOCIATES 
161 E. Grand Avenue 

Chicago, Illinois 60611 

Phone; 312-467-5440 Fax; 312-467-0867 

June 22, 1993 

Mr. Terry Liabol 
Radiation Safety Services, Inc. 

Fax #965-1991 

Dear Mr. Liabol, 

Per our phone conversation, please fax the contractors report for work performed at 161 
E. Grand (The Lindsey Li^t Building) in September of 1981. This was originally 
performed for Browne & Storch, our building manager at that time. We now manage the 
building ourselves. 

Sincerely, 
161 E. Grand Associates 

Ronald A. Steele, Mgr 



' f c ^ t / - l t l ' * l« ' l ^ ^ * « »• ^ ' 

827 Simpson Street 
Evanston, ItUnois 60201 312/868-7744 

\ ^ ^ ^ 

July IS, 1981 -"C ̂ ^___J_—-> 

Mr. Chris Ball 
Browne S storch 
100 E. Ohio Street 
Chicago, IL 60611 

Dear Mr. Ball: 

Thank you for inviting Radiation Safety Services,_Inc., to 
submit a proposal for supervision of the decontamination of 
thorium residual activities in the 161 E. Grand building. As 
you are aware, there are at present no federal or state regu
lations requiring decontatnination of the building. However, 
good radiological health practice dictates that the building 
be decontaminated as much as is practical. Radiation Safety 
Services, Inc., is prepared to assist you in meeting this 
goal. 

Radiation Safety Services, Inc., is a health physics consult
ing firm offering a wide range of technical .and administrative 
services to clients in government, industry, medicine, educa
tion and the legal professions. We differ from other health 
physics consulting firms in several important ways. -

• Qualifications: 
The principals of our firm are Certified Health Physi
cists (certified by the American Board of Health Phys
ics) and are Registered Professional Engineers. We 
have successfully organized, administered and executed 
large-scale and small-scale radiation protection pro
grams. We also have worked with state, national and 
international agencies.in the development of radiation 
safety standards and practices-

• Personnel assignment: 
Only principals of the firm do consulting. Use of 
support staff in client facilities is limited to 
operational services. 

• Methodology: 
We use the implementation consulting method. This 
approach, designed to leave clients with more than 
reports and additional paperwork, ensures that the 
consulting process produces tangible and meaningful 
results. 



DECONTAMINATION ACTIVITIES 

AT 

LINDSAY LIGHT BUILDING 
161 E. Grand Avenue 
Chicago, Illinois 



INTRODUCTION 

The 161 E. Grand Avenue Building housed the Lindsay Light 
Company from about 1910 to the mid-1930's. The company first 
imported and then manufactured incandescent gas light mantles 
employing natural thorium compounds and incidental to its 
operations deposited thorium materials on surfaces, particu
larly floors,,of the building. 

The United States Environmental Protection Agency (EPA) re
ported on the results of several surveys performed at 161 E. 
Grand Avenue and recommended that, although there is no statu
tory requirement, the building be decontaminated where practi
cable. This recommendation was made to reduce the dose from 
radiation exposure to members of the general public who work 
in or frequent the building. 

The building management chose Radiation Safety Services, Inc., 
to evaluate and, where appropriate, attempt to decontaminate 
the more heavily contaminated floors in the building. This 
was to be accomplished by removal of contaminated floor sur
faces followed by replacement of the floors with new material. 
The work took place during the month of August, 1981. 

Technical Approach. 

The building management and Radiation Safety Services identi
fied areas where the gamma dose rate at 1 meter above the 
floor was 100 microrads per hour or greater. These areas were 
candidates for decontamination. 

The first step for most of the areas was the removal of the 
existing floor coverings, exposing the oak floors. These 
floors were surveyed and were frequently found to contain 
significant surface alpha contamination. The building engi
neer supplied laborers and tools with which the surface layer 
of the flooring could be removed. 

When contamination was found to extend to a greater depth in 
the oak flooring, the floor boards were cut and removed. Fre
quently, the subfloor, which was the original plank flooring 
in the building, was found to be badly contaminated indicating 
the oak flooring had been installed subsequent to the initia
tion of Lindsay Light operations. Since the planking was 
structural, the decision was made to attempt to chisel out 
contamination to a depth of 1/2 inch. It was felt that re
moval of more material might compromise the structural integ
rity of the floors. 

Where contamination did not appear to extend to a great depth 
into the floor the floors were power sanded. The dust from 
sanding operations was controlled by the use of plastic 



sheets. Personnel respiratory protection and hearing protec
tion was supplied to the building laborers. 

The operations were terminated at the request of an owner-
tenant. And the areas in which work had been performed were 
resurveyed. The survey reports are in Appendix A. 

Results and Recommendations 

Areas on the basement, second and fourth floor levels were 
decontaminated. The areas for decontamination were selected 
by the building management and decontamination was interrupted 
at the request of the owner-tenant. The areas decontaminated 
represent the most significant contamination for areas which 
are generally occupied and doses were significantly reduced or 
eliminated at a height of 1 meter from the floor. 

The basement pump room, which is immediately north of the 
boiler room, had a hot spot due to contaminated material used 
as fill around a pipe. The contaminated material was removed 
and the created void was filled with concrete. This reduced 
the external gamma dose from 225 microrads per hour at contact 
with the floor to 60 microrads per hour at contact and 50 
microrads per hour at 1 meter. 

The highest readings in the building were found in the base
ment in Room 8 which was not decontaminated since this is an 
area which is not occupied. If this area is to be occupied in 
the future, decontamination is strongly recommended and would 
be mandated by State law. 

The EPA reported dose rates of 800 microrads per hour at 1 
meter from the floor in the vicinity of the secretary's desk 
in Room 202. The floor covering and oak flooring were removed 
and the planking chiseled to a depth of 1/2 inch reducing the 
dose rate in the vicinity of the secretary's desk to 250 
microrads per hour at 1 meter from the floor. 

We recommend that where possible the planking be sealed with 
bituminous material to retard radon escape and that a 1/2 inch 
plate of lead be installed prior to replacement of the floor 
and floor covering. This should further reduce the dose rate 
by approximately a factor of 2. 

The conference room in 202 received treatment similar to the 
floor adjacent to the secretary's desk. This reduced the dose 
rate at 1 meter from the floor from the EPA reported maximum 
of 155 microrads per hour to a maximum of 90 microrads per 
hour . 

We recommend that the floor be sealed with bituminous material 
to retard radon escape prior to the replacement of the floor 
and floor covering material. 



On the fourth floor Streeterville post-production room the 
thin concrete floor was broken up, the oak flooring removed, 
and the planking chiseled and sanded. This reduced the dose 
rate from the 300 microrads per hour reported by the EPA to 
150 microrads per hour at 1 meter from the floor. 

We recommend that the floor be sealed with bituminous material 
to retard the release of radon from this floor. 

Although decontamination was terminated before completion, the 
most important occupied areas demonstrated a significant dose 
reduction consistent with the decontamination effort. Chang
ing space utilization, particularly in the basement, may dic
tate further decontaminations to the levels recommended by the 
EPA. It is recognized that there is a very serious trade-off 
between reductions in alr-eady low doses and the expense of 
decontamination. 
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2nd Floor 
161 E Grand Ave. 
Chicago, 111. 

Performed on 02/09/84 
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PERFORMED BY: 
Kadiation Safety Services,Inc, 
1564 Ashland Ave 
Evanston, 111. 60201 
312-866-7744 

•DJD 02/13/84 

INSTRUMENTS; 

BACKGROUND: 

All CPM readings taken with a Ludlum Model 16 using an 
Eberline HP-210T. detector. All ujrad/hr readings taken 
with a Health Physics Instruments, Inc Model lOlO. 
The background in relatively uncontaminated portions 
of the building are 10 to 15 ur^d/hr. In these areas 
tlie Model 16/HP-210T background >as 50-70 CPM. 

*Readings taken at the surface of the existing floor. The HPI lOlO 
chamber center isl-^6" from the floor wi+h instrument on floor. 

SCALE 
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Location Of Surface 
Wipes 
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2nd Floor 
161 E. Grand Ave 
Chicago, 111. 

Performed on 02/o-?-/84 and 02/00/84 
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Approximate Extent Of 
Fixed Thorium Contamination 

2nd Floor 
161 E. Grand Ave. 
Chicago, 111. 

Instrument: Ludlum Model 6 / HP-210T 
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City of Ch icogo 
Horo ld V/os i i ing ton , Mayor 

Deportment of 
Inspectional Services 

Horry L. Monley 
Acting Commissioner 

City Holl, Room 900 
121 North LoSolle Street 
Chicogo. Illinois 60602 
(312) 744-3401 

161 East Grand Associates 
James Smyth, Partner 
161 East Grand Avenue 
Chicago, IL 60611 

Re: Radioactive Thoriurn Radiation 

Dear Mr. Smyth: 

The Department of Inspectional Sr-rvices has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern mantle 
manufacturing prior to 1936, in the building at 
161 East Grand Avenue. 

To protect the health of any construction -workers, 
occupants, guests and general public from excessive 
radiation, it is recommended that your files contain 
certified evidence of adherence to the follov.dng' 
precautions. 

1. That all repair work v;as done in 
conformance with "Illinois Rules and 
Regulations for Radiation Protection", 
Parts A & D issued by the Illinois 
Department of Nuclear Safety. 

2. That all workers have been informed 
concerning the nature and possible 
hazards involved. 

3. That appropriate health and safety 
measures were instituted to: 

a. protect workers and other 
' building occupants and 

b. assure property in the building 
is not further contaminated. 

4. That survey data was collected for 
alpha, beta and gamma or other radia- -
tion measurements of air and water 
samples, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thorium waste, plus the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmental Protection Agency. 



That the name and address of the 
di.=--.p6sal site did conform to the ban 
on clumping of any radioactive v;aste 
within the City of Chicago pursuant 
to section 17-6.2 of the Municipal 
Code of Chicago. 

That minimum representative smear 
samples from surfaces on the 1st and 
2nd floors of the building were taken 
to substantiate vrark related v;astes 
v;ex-e not further spread throughout 
the building. 

That representatives of the City of 
Chicago, the Illinois Department of 
Nuclear Safety and the U. S. Environ
mental Protection Agency were allov.'ed 
to observe anti monitor the construction 
v/ork during the critical demolition 
period. 

Sincerely, 

T. T. Kason 
Deputy Commissioner 

cc: =«El^sEort& 
Steve Rothblatt 
Paul D. Eastvold 
Bernadine Wright 
James Barrett 
George Wienold 
John Evanoff 



October 9, 1981 

Mr. Chris Ball 
Browns and Storch 
100 E. Ohio 
Chicago, IL 60611 

Dear Mr. Ball: 

Enclosed you will find a technical report of our activities at 
the 161 E. Grand Building, a log of daily activities and our 
invoice. 

If you or the tenants in the building have questions, you or 
they are free to call me at 866-7744. 

Sincerely, 

Eli A. Port 
Certified, American Board of 
Health Physics 
Registered Professional Engineer 

EAP:v;s 

Enclosures 



DAILY LOG OF 161 E. GRAND ACTIVITIES 

August 6. Resurveyed to confirm areas to be decontaminated. 
1/2 day 

August 7. Worked with laborer Norman. Removed thorium from 
basement and filled hole with concrete. Began to break floor 
on 4th floor. 9:00 to 4:30. 

August 10. Arrived at 8 o'clock and waited for the laborer to 
arrive until 9:30. When he did not arrive, went to 4th floor 
and continued breaking up the concrete floor until noon. 

August 12. Started job with laborer Todd and continued demo
lition of 4th floor concrete. Attempted to scrape thorium 
contamination with 1 1/2" plane. 10:00 to 4:15. 

August 13. Arrived at 9 o'clock and waited for Bill until 
9:30. Continued to plane the 4th floor. Began to break up 
floors in 202. 9:00 to 5:00. 

August 18. Planed 4th floor, removed most of floor in 202. 
9:15 to 5:15. 

August 19. Planed 4th floor and then sanded floor with disc 
Sander. Some hot spots remained on 4th floor and need to be 
removed. Removed floor covering in 202. 9:00 to 5:15. 

August 20. Finished removing thorium from 4th floor. Some 
regions were chiseled 1/2" into subfloor planking. Began 
sanding floor in 202. Found alpha contamination was removed. 
However, gamma field still remained high. Started to remove 
floor boards to reach subfloor. 9:30 to 5:30. 

August 25. Using new saw blades, cut through floor boards. 
At request of tenant, terminated work and, began to pry up the 
floor boards and clean up radioactive dust generated by 
sawing. 8:15 to 12:15. 

August 27. .Removed all floor boards in 202, sanded entire 
subfloor and chiseled out remaining alpha activity in 202 
conference room. Alpha was reduced from greater than 10,000 
CPM to less than 500 CPM. Gamma field reduced over most of 
floor to 50% or- less of the original values. Remaining 
activity in the subfloor planking. 12:00 a.m. to 8:45 a.m. 



July 15, 1981 

Mr. Chris Ball 
Browne & Storch 
100 E. Ohio Street 
Chicago, IL 60611 

Dear Mr. Ball: • 

Thank you for inviting Radiation Safety Services, Inc., to 
submit a proposal for supervision of the decontamination of 
thorium residual activities in the 161 E. Grand building. As 
you are aware, there are at present no federal or state regu
lations requiring decdntatnination of the building. However, 
good radiological health practice dictates that the building 
be decontaminated as much as is practical. Radiation Safety 
Services, Inc., is prepared to assist you in meeting this 
goal. 

Radiation Safety Services, Inc., is St health physics conisult-̂  
ing firm offering a wide range of technical arid administrative 
services to clients in government, industry, medicine, educa
tion and the legal professions. We differ from other health 
physics consulting firms in several important ways. 

• Qualifications: 
The principals of our firm are Certified Health Physi
cists (certified by the Ametican Board of Health iPhŷ -
ics) and are Registered Professional Engineers. We 
hav^, successfully organized, administered and ekecuted 
large-scale and small-scale radia.tion protection pro-" 
grams. We also have worked with state, national and 
international agencies in the development of radiation 
safety standards and practices, , -

9 Personnel assignment: 
Only principals of the firm do consulting,. Use. of 
suE>port staff in client facilities is limited tb 
operational services. " 

» Methodology: 
We us(̂  the implementation consulting method. This 
approach, d̂ signied vto leave clients with more than 
reports and additional paperwork, ensures that the 
consulting process produces tangible and meaningful 
results. 
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In addition Radiation Safety Services, Inc., has unique exeri-
ence with thorium contamination. 

• We have been consultants for over two years to the 
City of West Chicago regarding thorium residuals on 
the site where Lindsey Light & Chemical moved in the 
1930's. We are also responsible for evaluating and 
decontaminating approximately 100 residential and 
commercial properties in the City of West Chicago. 

o We utilize instrumentation specifically designed for 
measuring the type and level of radiation resulting 
from thorium residual contamination. This instrumen
tation which was loaned to one of the governmental 
agencies during its survey of the 161 E. Grand build
ing, is far more suitable for evaluating radiological 
health problems resulting from thorium contamination 
than instrumentation routinely available and used in 
operational health physics. 

e We are experienced in managing public and employee 
relations efforts designed to minimize the concern of 
the public and workers in areas where thorium contami
nation is present. This is accomplished by presenting 
adequate and factual information to concerned individ
uals in a non-alarming fashion. 

Radiation Safety Services, Inc., will supervise 161 E. Grand 
building employees to insure that decontamination operations 
are performed in a radiologically safe fashion. The objective 
of the decontamination operation will be to reduce environmen
tal radiation doses in the building to 100 mrem or less in all 
accessible areas. Building employees will be supervised and 
directed as necessary to prevent further spreading of contami
nation or contamination of themselves. When necessary em
ployees will be decontaminated prior to ending their work day. 
Air sampling will be conducted in restricted^areas and respi
ratory protection against radioactive dusts will be,provided 
as needed. 

Radiation Safety Services, Inc., will provide a Ph.D. health 
physicist with several years of experience in evaluating and 
decontaminating thorium contaminated properties. The health 
physicist will directly supervise building employees in decon
taminating the thorium residuals and will work with you to 
answer questions asked by employees, building tenants, or 
members of the public. Where additional labor is required. 
Radiation Safety Services, Inc., will pro\'ide a skilled health 
physics technician to assist building employees in the 
decontamination operations. 
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Radiation Safety Services, Inc., will provide ail necessary 
survey, air monitoring and anticontamination^orotection in
cluding respiratory protection. The duration of operations 
v/iil depend upon the building employees' available time. 
Therefore, our charges will be based upon a daily rate which 
is $350 per day for the Ph.D. health physicist and $150 per 
day for the health physics technician. Work will start within 
two weeks of our receipt of a purchase order. You will be 
billed monthly with payment to be made in 30 days. 

We look forward to assisting the management of the 181 E. 
Grand building in eliminating this unnecessary exposure of 
irradiation resulting from thorium contamination. If you have 
any questions, please contact me at 866-7744. 

Yours truly, 

Eili A. Port 
Certified, American Board of 
Health Physics 
Registered Professional Engineer 

EAP:ws 
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DECONTAMINATION ACTIVITIES 

AT 

LINDSAY LIGHT BUILDING 
161 E. Grand Avenue 
Chicago, Illinois 



INTRODUCTION 

The 161 E. Grand Avenue Building housed the Lindsay Light 
Company from about 1910 to the mid-1930's. The company first 
imported and then manufactured incandescent gas light mantles 
employing natural thorium compounds and incidental to its 
operations deposited thorium materials on surfaces, particu
larly floors, of the building. 

The United States Environmental Protection Agency (EPA) re
ported on the results of several surveys performed at 161 E. 
Grand Avenue and recommended that, although there is no statu
tory requirement, the building be decontaminated where practi
cable. This recommendation was made to reduce the dose from 
radiation exposure to members of the general public who work 
in or frequent the building. 

The building management chose Radiation Safety Services, Inc., 
to evaluate and, where appropriate, attempt to decontaminate 
the more heavily contaminated floors in the building. This 
was to be accomplished by removal of contaminated floor sur
faces followed by replacement of the floors with new material. 
The work took place during the month of August, 1981. 

Technical Approach. 

The building management and Radiation Safety Services identi
fied areas where the gamma dose rate at 1 meter above the 
floor was 100 microrads per hour or greater. These areas were 
candidates for decontamination. 

The first step for most of the areas was the removal of the 
existing floor coverings, exposing the oak floors. These 
floors were surveyed and were frequently found to contain 
significant surface alpha contamination. The building engi
neer supplied laborers and tools with which the surface layer 
of the flooring could be removed. 

When contamination was found to extend to a greater depth in 
the oak flooring, the floor boards were cut and removed. Fre
quently, the subfloor, which was the original plank flooring 
in the building, was found to be badly contaminated indicating 
the oak flooring had been installed subsequent to the initia
tion of Lindsay Light operations. Since the planking was 
structural, the decision was made to attempt to chisel out 
contamination to a depth of 1/2 inch. It was felt that re
moval of more material might compromise the structural integ
rity of the floors. 

Where contamination did not appear to extend to a great depth 
into the floor the floors were power sanded- The dust from 
sanding operations was controlled by the use of plastic 



.sheets. Personnel respiratory protection and hearing protec
tion was supplied to the building laborers. 

The operations were terminated at the request of an owner-
tenant. And the areas in which work had been performed were 
resurveyed. The survey reports are in Appendix A. 

Results and Recommendations 

Areas on the basement, second and fourth floor levels were 
decontaminated. The areas for decontamination were selected 
by the building management and decontamination was interrupted 
at the request of the owner-tenant. The areas decontaminated 
represent the most significant contamination for areas which 
are generally occupied and doses were significantly reduced or 
eliminated at a height of 1 meter from the floor. 

The basement pump room, which is immediately north of the 
boiler room, had a hot spot due to contaminated material used 
as fill around a pipe. The contaminated material was removed 
and the created void was filled with concrete. This reduced 
the external gamma dose from 225 microrads per hour at contact 
with the floor to 60 microrads per hour at contact and 50 
microrads per hour at 1 meter. 

The highest readings in the building were found in the base
ment in Room 8 which was not decontaminated since this is an 
area which is not occupied. If this area is to be occupied in 
the future, decontamination is strongly recommended and would 
be mandated by State law. 

The EPA reported dose rates of 800 microrads per hour at 1. 
meter from the floor in the vicinity of the secretary's desk 
in Room 202. The floor covering and oak flooring were removed 
and the planking chiseled to a depth of 1/2 inch reducing the 
dose rate in the vicinity of the secretary's desk to 250 
microrads per hour at 1 meter from the floor. 

We recommend that where possible the planking be sealed with 
bituminous material to retard radon escape and that a 1/2 inch 
plate of lead be installed prior to replacement of the floor 
and floor covering. This should further reduce the dose rate 
by approximately a factor of 2. 

The conference room in 202 received treatment similar to the 
floor adjacent to the secretary's desk. This reduced the dose 
rate at 1 meter from the floor from the EPA reported maximum 
of 155 microrads per hour to a maximum of 90 microrads per 
hour . 

We recommend that the floor be sealed with bituminous material 
to retard radon escape prior to the replacement of the floor 
and floor covering material. 



On the fourth floor Streeterville post-production room the 
thin concrete floor was broken up, the oak flooring removed, 
and the planking chiseled and sanded. This reduced the dose 
rate from the 300 microrads per hour reported by the EPA to 
150 microrads per hour at 1 meter from the floor. 

We recommend that the floor be sealed with bituminous material 
to retard the release of radon from this floor. 

Although decontamination was terminated before completion, the 
most important occupied areas demonstrated a significant dose 
reduction consistent with the decontamination effort. Chang
ing space utilization, particularly in the basement, may dic
tate further decontaminations to the levels recommended by the 
EPA. It is recognized that there is a very serious trade-off 
between reductions in already low doses and the expense of 
decontamination. 
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RADIATION SAFETY SERVICES. Inc. 
1564 Ashland Avenue 

Evanston. Illinois 60201 312/866-7744 

April 23, 1984 

Ron Klyber 
161 East Grand Associates 
161 East Grand Avenue 
Chicago, IL 60611 

Dear Ron: 

After we mailed a copy of the decontamination report to you, we 
discovered that a sentence in the first paragraph beginning on 
page 3, "The contaminated areas ranged up to 5,000 dpm/lOO cm2" 
should have appeared after the first sentence in the last 
paragraph starting on page 2. The paragraph starts with 
"Low-level contamination was detected . . . ." 

At the time of the decontamination activities it was noted that 
the most substantial contamination appeared on a wall which was 
to be scraped following the completion of the activities. Do 
you still wish us to monitor scraping of the wall? 

If you have any questions, please contact me at 866-7744. 

Sincerely, 

Eli A. Port 
Certified, American Board of Health Physics 
Registered Professional Engineer (Safety) 

EAP:ts 



DECONTAMINATION ACTIVITIES 

AT 

LINDSAY LIGHT BUILDING 
161 E. Grand Avenue 
Chicago, Illinois 



INTRODUCTION 

The 161 E. Grand Avenue Building housed the Lindsay Light 
Company from about 1910 to the mid-1930's. The company first 
imported and then manufactured incandescent gas light mantles 
employing natural thorium compounds and incidental to its 
operations deposited thorium materials on surfaces, particu
larly floors, of the building. 

The United States Environmental Protection Agency (EPA) re
ported on the results of several surveys performed at 161 E. 
Grand Avenue and recommended that, although there is no statu
tory requirement, the building be decontaminated where practi
cable. This recommendation was made to reduce the dose from 
radiation exposure to members of the general public who work 
in or frequent the building. 

The building management chose Radiation Safety Services, Inc., 
to evaluate and, where appropriate, attempt to decontaminate 
the more heavily contaminated floors in the building. This 
was to be accomplished by removal of contaminated floor sur
faces followed by replacement of the floors with new material. 
The work took place during the month of August, 1981. 

Technical Approach. 

The building management and Radiation Safety Services identi
fied areas where the gamma dose rate at 1 meter above the 
floor was 100 microrads per hour or greater. These areas were 
candidates for decontamination. 

The first step for most of the areas was the removal of the 
existing floor coverings, exposing the oa,k floors. These 
floors were surveyed and were frequently found to contain 
significant surface alpha contamination. The building engi
neer supplied laborers and tools with which the surface layer 
of the flooring could be removed. 

When contamination was found to extend to a greater depth in 
the oak flooring, the floor boards were cut and removed. Fre
quently, the subfloor, which was the original plank flooring 
in the building, was found to be badly contaminated indicating 
the oak flooring had been installed subsequent to the initia
tion of Lindsay Light operations. Since the planking was 
structural, the decision was made to attempt to chisel out 
contamination to a depth of 1/2 inch. It was felt that re
moval of more material might compromise the structural integ
rity of the floors. 

Where contamination did not appear to extend to a great depth 
into the floor the floors were power sanded. The dust from 
sanding operations was controlled by the use of plastic 



sheets. Personnel respiratory protection and hearing protec
tion was supplied to the building laborers. 

The operations were terminated at the request of an owner-
tenant. And the areas in which work had been performed were 
resurveyed. The survey reports are in Appendix A. 

Results and Recommendations 

Areas on the basement, second and fourth floor levels were 
decontaminated. The areas for decontamination were selected 
by the building management and decontamination was interrupted 
at the request of the owner-tenant. The areas decontaminated 
represent the most significant contamination for areas which 
are generally occupied and doses were significantly reduced or 
eliminated at a height of 1 meter from the floor. 

The basement pump room, which is immediately north of the 
boiler room, had a hot spot due to contaminated material used 
as fill around a pipe. The contaminated material was removed 
and the created void was filled with concrete. This reduced 
the external gamma dose from 225 microrads per hour at contact 
with the floor to 60 microrads per hour at contact and 50 
microrads per hour at 1 meter. 

The highest readings in the building were found in the base
ment in Room 8 which was not decontaminated since this is an 
area which is not occupied. If this area is to be occupied in 
the future, decontamination is strongly recommended and would 
be mandated by State law. 

The EPA reported dose rates of 800 microrads per hour at 1 
meter from the floor in the vicinity of the secretary's desk 
in Room 202. The floor covering and oak flooring were removed 
and the planking chiseled to a depth of 1/2 inch reducing the 
dose rate in the vicinity of the secretary's desk to 250 
microrads per hour at 1 meter from the floor. 

We recommend that where possible the planking be sealed with 
bituminous material to retard radon escape and that a 1/2 inch 
plate of lead be installed prior to replacement of the floor 
and floor covering. This should further reduce the dose rate 
by approximately a factor of 2. 

The conference room in 202 received treatment similar to the 
floor adjacent to the secretary's desk. This reduced the dose 
rate at 1 meter from the floor from the EPA reported maximum 
of 155 microrads per hour to a maximum of 90 microrads per 
hour. 

We recommend that the floor be sealed with bituminous material 
to retard radon escape prior to the replacement of the floor 
and floor covering material. 



On the fourth floor Streeterville post-production room the 
thin concrete floor was broken up, the oak flooring removed, 
and the planking chiseled and sanded. This reduced the dose 
rate from the 300 microrads per hour reported by the EPA to 
150 microrads per hour at 1 meter from the floor. 

We recommend that the floor be sealed with bituminous material 
to retard the release of radon from this floor. 

Although decontamination was terminated before completion, the 
most important occupied areas demonstrated a significant dose 
reduction consistent with the decontamination effort. Chang
ing space utilization, particularly in the basement, may dic
tate further decontaminations to the levels recommended by the 
EPA. It is recognized that there is a very serious trade-off 
between reductions in already low doses and the expense of 
decontamination. 
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. JIATION SAFETY SERVICES, Inc. 
1564 Ashland Avenue 

Evanston. Illinois 60201 312/866-7744 

March 15, 1984 

Ron Klyber 
Optimus, .Inc. 
161 East Grand Avenue 
Chicago, IL 60611 

Dear Ron: 

This letter summarizes our recent telephone conversations 
regarding the amount of activity and weight of thorium in the 
building rubble scheduled for disposal as radioactive waste. The 
rubble contains an estimated 0.000001 Curies of thorium weighing 
approximately 0.02 pounds. This information is supplied to 
satisfy in part the requirements of Ted Kason's letter of 
January 31, 1984, and the request for information from ADCO. 

Our report regarding the monitoring of decontamination activities 
will be submitted to you within the next ten days. Should you 
have any questions or require further information regarding the 
building rubble, please contact me at 866-7744. 

Sincerely, 

Eli A. Port 
Certified, American Board of Health Physics 
Registered Professional. Engineer 

EAP:ts 
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regarding the amount of activity and weight of thorium in the 
building rubble scheduled for disposal as radioactive waste. The 
rubble contains an estimated 0.000001 Curies of thorium weighing 
approximately 0.02 pounds. This information is supplied to 
satisfy in part the requirements of Ted Kason's letter of 
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This letter summarizes our recent telephone conversations 
regarding the amount of activity and weight of thorium in the 
building rubble scheduled for disposal as radioactive waste. The 
rubble contains an estimated 0.000001 Curies of thorium weighing 
approximately 0.02 pounds. This information is supplied to 
satisfy in part the requirements of Ted Kason's letter of 
January 31, 1984, and the request'for information from ADCO. 
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have any questions or require further information regarding the 
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RADIOLOGICAL ASPECTS OF 

THE FEBRUARY 1984 REMODELING OF 

THE 161 E. GRAND AVENUE BUILDING 

Prepared by 

RADIATION SAFETY SERVICES, INC. 

April 9, 1984 



INTRODUCTION 

Remodeling on the second floor of the 161 E. Grand Avenue 

building during February 1984 included work in areas previously 

identified by the EPA as contaminated with small quantities of 

natural thorium. Monitoring was performed to locate contamina

tion on building materials disturbed or removed during the 

remodeling. Protective actions were taken by workers as-recom

mended by the City of Chicago Department of Inspectional 

Services. 

TRAINING 

A one-hour training session was conducted by Eli A, Port, CHP. 

The sign-up sheet is attached in Appendix A. 

The training was based upon a presentation developed by the 

Health Physics Society for non-technical audiences and included 

information regarding the production of radiation and its 

interaction with matter, biological effects, dose-effect rela

tionships, the concept of risk and protective measures. 



PROTECTIVE ACTIONS 

Workers and ancillary personnel in the construction area were 

issued Tyvek coveralls and 3-M dust masks. Instructions were 

given regarding proper wearing and use of the protective 

apparel. Workers' clothing, gloves and shoes were checked for 

contamination at the end of each work period. As contaminated 

portions of the original floor were uncovered, surface wipes were 

taken to determine if removable contamination was present. While 

the contaminated floor was uncovered a rope barrier was erected 

to prevent access. The exposed portions of the contaminated 

floor were covered with an epoxy paint to seal the surface and 

prevent dispersal of contamination. 

RADIATION SURVEY RESULTS 

No removable contamination was detected at a 95% confidence level 

on filter paper wipes taken from the contaminated floor. 

Contamination was not found on dust which had accum.ulated in the 

walls. 

Low-level contamination was detected on several 2" x 4" wood 

beams in direct contact with the contaminated floor. Water 

stains on the beams suggest that water-soluble contamination may 

have been transferred during a past flood which originated on the 
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roof. Slight contamination was found on tar paper which was in 

direct contact with the original floor under several superficial 

layers of flooring. 

Dose rate and surface contamination surveys were conducted after 

the contaminated floor was uncovered. The contaminated areas 

ranged up to 5,000 dpm/lOOcm^, From the data the size and shape 

of the contaminated area was determined. See Appendix B for 

survey results. 

No contamination was found on any shoes, coveralls, gloves or 

tools. Surveyed dust masks also revealed no contamination. Air 

samples were collected and used as an early indicator of possible 

airborne contamination. The results of air sam.pling from a 

cooperative effort were obtained from the USEPA and are repro

duced in Appendix C. 

WASTE DISPOSAL 

Debris from contaminated areas was surveyed with a Ludlum Model 

6/Eberline•HP210T survey meter. Contaminated material was 

segregated pending disposal. Uncontaminated debris and debris 

from uncontaminated areas was collected in waste bins and 

surveyed with a Ludlum Model 2220 analyzer utilizing an Eberline 

SPA-2" x 2" Nal (Tl) detector in a low background area. No 

additional contamination was detected on this material which was 
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released to a scavenger service. Material with detectable 

activity was collected in a DOT spec container and will be 

transferred by ADCO, a licensed radioactive waste collector, for 

transfer to a radioactive waste disposal site in Richland, 

Washington, 

CONCLUSIONS 

Radiation surveys demonstrate that radioactive contamination in 

the construction area was not readily transferable, A small 

amount of contamination was transferred to building materials in 

direct contact with the contaminated floor for many years. 

Remaining removable contamination was sealed into the floor with 

epoxy paint which will inhibit the release of Rn-220, a gaseous 

daughter of Th-232, 

Contamination detected on a small quantity of debris slightly 

exceeded 3,000 dpm/lOO cm2, the USNRC limit for release of 

thorium contaminated facilities for unrestricted use. While 

consumer products containing significantly larger quantities of 

radioactive material are routinely and legally disposed of as 

ordinary trash, the rubble was transferred to a USNRC licensed 

radioactive waste collector for disposal. 



No contamination was detected on protective apparel or tools used 

during the construction. Results of air sampling by the 

RSSI did not indicate an increase in airborne radioactivity 

levels in the work area. 
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INSTRUMENTS 

BACKGROUND: 

All CPM readings taken v/ith a Ludlum Model 16 using an 
Eberline HP-210T detector. All urad/hr readings taken 
with a Health Physics Instruments, Inc Model 1010. 
Tlie background in relatively uncontatninatod portions 
of the building are 10 to 15 urad/lir- In these areas, 
the Model 16/1IP-210T background was 50-70 CPM. 

*Readings taken at tlie surface of the existing floor. I'he H.PI J.OIO 
chamber center is2,'̂ /\c," from the floor wi-!':, instrument on floor. 
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Background airborne radon and thoron daughter concentrations were measured on 
February 7, before derriolition activities. Thoron daughter concentrations 
were collected for 30 minute intervals during the day. Samples were collecte 
at 20 liters per minute on Metricel filters with 0.45 micron pore size. 
Collection and analysis was by the method given in "Radiation Monitoring" 
published by the U.S. Department of Labor, Mine Safety and Health Adminisfrat 
Results.are given in Table 1 and in Figure 3. The background radon daughter 
concentration was 0.005 v/orking levels, a normal indoor level, but the thoron 
daughter concentration vias 0.038 working levels, showing the presence of thor 
decay products in the air. Generally, it would be expected thoron daughter 
levels would be less than radon daughter levels. During the course of 
demolition activities thoron daughter levels fluctuated, reaching a maximum 
of 0.060 working levels. 
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Figure 1: Floor Plan of Second Floor Showing Work Areas and Sample Collection Results 
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The instructions in this guide, in conjunction v/ith Table 1, specify the 
radionuclides and radiatioii exposure rate limits which should be used in 
decontamination and survey of surfaces o r premises and equipment prior 
to abandonment or release for unrestricted use. Ths limits in Table 1 
do not apply to premises, equipment, or scrap contaimng inducod radio
activity for v.'hich the radiological considerations pertinent to their 
use may be different. -The release of such facilities or items from 
regulatory contro'l is considered on a casc-by-case basis. 

1. The licensee shall make a reasonable effort to eliminate residual 
contamination. 

2. Radioactivity on equipment or surfaces shall not be covered by 
paint, plating, or other covering material unless contamination 
levels, as determined-by a survey and documented, are below the 
limits specified in Table 1 prior to the application of the 
covering, A reasonable effort must be made to minimize the 
contamination prior to use of any covering. 

Tlie radioactivity on the interior surfaces of pipes, drain lines, 
or ductwork shall be determined by making measurements at all 
traps,-and other appropriate access points, provided that contam
ination at these locations is,likely to be representative o*' 
contamination on the interior.of the pipes, drain lines, or 
ductwork. Surfaces of premises, equipment, or scrap which a^e 
likely to be contaminated but are of such size, constructior, o 
location as to make the surface inaccessible for purposes o"" 
mcasur-cinent shall be presumed to be contaminated in excess of 
tiiG limits. 

Upon request, the Cormiission may authorize a licensee to relinquish 
possession or control of premises, equipment, or scrap having 
surfaces contaminated with materials in excess of the limits specifi^edVl^^ 
This may include, but would not be limited to, special circumstances^^f 
such as 

'•H SS^».?^ 
razing of buildings, transfer of premises to another organ5iza-&].£r^ 
ng work with radioactive materials, or conversion of facil^i^^fKipj^J continuing v,'ork with radioactive materials, or co 

to a long-term storage or standby status. Such requests must: 

a. Provide detailed, specific information describing the premr^esi 
equipment or scrap, radioactive contaminants, and thr ---••̂ -'̂ --̂  
extent, &o.d degree of residual surface contamination MM 

b. Provide a detai led health and safety analysis which ' ^ ^ ^ ^ ^ ^ ^ ( > ^ ^ ^ ' ^ : 
that the residual amounts of materials on surface afea-, 'VsV^MOs^"^' 
together with other considerations such as prospective us^e.^^^^p^^^5 
the premises, equipment or scrap, are unlikely to f o s u T p M a g ^ t / l ^ ^ 
unreasonable risk to the health and safety of the publ T C S ^ ^ ^ ^ - ^ ' ^ ^ - - " -

' — ' " ^ " " * • * * ^ 
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Priorto release of premises for unrestricted use, the licensee 
shall make a comprehensive radiation survey which establishes that 
contamination is within the limits specified in Table 1. A copy.of 
the survey report shall bo filed with the Division of Fuel Cycle 
and Material Safety, USNRC, Washington, D.C. 2G55S, and also the 
Administrator of th.e Î RC Regional Office having jurisdiction. Trie 
report should be filed at least 30 days prior to tha planned date 
of abandon.T.ent. The survey report shall; 

a. Identify the premises. 

b. Show that reasonable~effort has been m.ade to eliminate 
residual contamination, 

c. Describe the scope of the survey and general procedures 
followed. 

d. State the findings of the survey in units specified in 
the instruction. 

Following review of the report, the NRC will consider visiting 
the facilities to confirm the survey. 
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ACr.F.PTAllLC SUilFACC COHTAI'.UmTlON LF.Vf.LS 

MJCLIDCS'^ AVERAr,C'- ^ f" I-V Ĵ.IHUM '̂ d f REMOVADLr> c f 

•..'-nal. U-23S. U-2.1;], ond 
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n i -230, Th-228, Po-2J1 , 
^ c - z y . 1-125. i - i : : 9 

- n a ^ Th-232, S r - 9 0 , 
• -223, Ro-221, U-232, 1-126, 
- 1 3 1 . 1-133 

f7t.o--;o!r.::'Li cmittcrj (nuclides 
i Ul docoy i!:odes clhcr Uian 
Ipha emission or spontoneous 
ission) except Sr-90 end 
Iners noted above. 

!3,000 dpm a/100 cm^ 

100 dpm/100 cm2 

ICCO.dpm/100 cm2 

5000 dpm B Y / I O O cm^ 

15.000 dp;n a/100 cm^ 

300 dpm/100 cm2 

3000 dpm/100 cm^ 

15,000 dpm D Y / 1 0 0 cm^ 

1,000 dpm a/100 cm^ 

20 dpm/100 cm2 

200 dpm/100 cm2 

1000 dpm BY/100 cm^ 

v.licre surface contomination by both alpha- and beta-gatrjna-emitting nuclides ex i s t s , the l im i t s established for alpha- and beta-garrrr.a-e-iittir.q 
nuclides should apply independently. 

As used in th is tab le, dp.-;i (d is integrat ions per minute) means the rate of c.-:iission by radioactive material as determined by correct ing the 
counls per minute observed by on oppropriate detector for background, e f f i c i ency , and geometric factors associated wi th the instrur^ientation 

•:eos'jrcr;cnts of average contaminant s.'iould not bo averaged over more than 1 square meter. For objects of less surface area, the average 
jhould be derived fo r each such object. 

The i.-̂ aximum contarriination level applies to an area of not more than 100 cm'^. 

riie amount of removable radioact ive material per 100 cm^ of surface area should be determined by wiping that area wi th dry f i l t e r or soft 
ih;orb:7nt popor, applying n:oderato pressure, and assessing the amount of radioact ive material on the wipe wi th an appropriate instrument of 
.r.av.'.-i e f f i c iency , l-.'hen removable contamination on objects of less surface orea is determined, the pert inent levels should be reduced 
i ropor t iona l ly and the ent i re surface should be wiped. 

ho average and ir.axir;ium radiat ion levels associated wi th surface contamination resu l t ing from beta-gair-r.a emitters should not exceed 
1.2 nrad/hr J t 1 cn and 1.0 mrad/hr at 1 cm, respect ive ly , measured through not more than 7 mil l igrams per square centimeter of 
otal absorber. 
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l i t y of Ch icago 
Harold Wash ing ton . Mayo r 

Deportment of 
nspeaionol Se/vices 

-loiT/ L. Monle-y 
i-cting Commissioner 

l i ry Holl. Room 900 
121 Noah LoSolle Stieet 
Ih icogo. Illinois 60602 
.312)'744-3401 

Januô ŷ 31, 1984 

161 East Grand Associates 
James Smyth, Partner 
161 East Grand Avenue 
Chicago, IL 60611 

Re: Radioactive Thorium Radiation 

Dear Mr. Smyth: 

The Department of Inspectional Services has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern mantle 
manufacturing prior to 1936, in the building at 
161 East Grand Avenue. 

To protect the health of any cons-truction -workers, 
occupants, guests and general public from excessive 
radiation, it is recommended that your files contain 
certified evidence of adherence to the following 
precautions. 

1. That all repair work was done in 
conformance witli "Illinois Rules and 
Regulations for Radiation Protection", 
Parts A & D issued by the Illinois 
Department of Nuclear Safety. 

2. That all workers have been informed 
concerning the nature and possible 
hazards involved. 

3. That appropriate health and safety 
measures were instituted ta-. 
a. protect workers and other 

building occupants and 
b. assure property in the building 

is not further containinated. 

4. That survey da-ta was collected for 
alpha,' beta and gamma or other radia
tion measurements of air and water 
samples, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thorium waste, plus -the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmen-tial Protection Agency. 
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6. That the name and address of the 
disposal site did conform to the ban 
on dumping of any radioactive waste 
within the City of Chicago pursuant 
to section 17-6.2 of the Municipal 
Code of Chicago. 

7. That minimum representative smear 
samples from surfaces on the 1st and 
2nd floors of the building were taken 
to substantiate work related wastes 
were not further spread throughout, 
the building. 

8. That representatives of the City of 
Chicago, the Illinois Department of 
Nuclear Safety and the U. S.- Environ
mental Pro'tection Agency were allowed 
to observe and monitor the construction 
work during the critical demolition 
period. 

Sincerely, 

/^ y^ /cyLU-^ny 
T. T. Kason 
Deputy Commissioner 



RMJIATION SAFETY SERVICES, Inc. 
1564 Ashland Avenue 

Evanston, Illinois 60201 312/866-7744 

April 11, 1984 

Ron Klyber 
161 East GrantJ Associates 
161 East Grand Avenue 
Chicago, IL 60611 

Dear Rori: 

Attached is the final report of the radiological aspects of the 
remodeling operation. As is clear in the report, no construction 
workers or other individuals were exposed to any significant 
radiological hazard nor was there any significant amount of 
radioactive rubble produced. 

Should you have any questions or require further information 
regarding these activities or contamination of the building, 
please feel free to contact me at 866-7744. 

Sincerely, 

Eli A. Port 
Certified, American Board of Health Physics 
Registered Professional Engineer (Safety) 

EAP:t s 

Enclosure 



RADIOLOGICAL ASPECTS OF 

THE FEBRUARY 19 84 REMODELING OF 

THE 161 E. GRAND AVENUE BUILDING 

Prepared by 

RADIATION SAFETY SERVICES, INC, 

April 9, 1984 



INTRODUCTION 

Remodeling on the second floor of the 161 E. Grand Avenue 

building during February 1984 included work in areas previously 

identified by the EPA as contaminated with small quantities of 

natural thorium. Monitoring was performed to locate contamina

tion on building materials disturbed or removed during the 

remodeling. Protective actions were taken by workers as recom

mended by the City of Chicago Department of Inspectional 

Services. 

TRAINING 

A one-hour training session was conducted by Eli A. Port, CHP. 

The sign-up sheet is attached in Appendix A. 

The training was based upon a presentation developed by the 

Health Physics Society for non-technical audiences and included 

information regarding the production of radiation and its 

interaction with matter, biological effects, dose-effect rela

tionships, the concept of risk and protective measures. 



PROTECTIVE ACTIONS 

Workers and ancillary personnel in the construction area were 

issued Tyvek coveralls and 3-M dust masks. Instructions were 

given regarding proper wearing and use of the protective 

apparel.. Workers' clothing, gloves and shoes were checked for 

contamination at the end of each work period. As contaminated 

portions of the original floor were uncovered, surface wipes were 

taken to determine if removable contamination was present. While 

the contaminated floor was uncovered a rope barrier was erected 

to prevent access. The exposed portions of the contaminated 

floor were covered with an epoxy paint to seal the surface and 

prevent dispersal of contamination. 

RADIATION SURVEY RESULTS 

No removable contamination was detected at a 95% confidence level 

on filter paper wipes taken from the contaminated floor. 

Contamination was not found on dust which had accumulated in the 

walls. 

Low-level contamination was detected on several 2" x 4" wood 

beams in direct contact with the contaminated floor. Water 

stains on the beams suggest that water-soluble contamination may 

have been transferred during a past flood which originated on the 
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roof. Slight contamination was found on tar paper which was in 

direct contact with the original floor under several superficial 

layers of flooring. 

Dose rate and surface contamination surveys were conducted after 

the contaminated floor was uncovered. The contaminated areas 

ranged up to 5,000 dpm/lOOcm^. From the data the size and shape 

of the contaminated area was determined. See Appendix B for 

survey results. 

No contamination was found on any shoes, coveralls, gloves or 

tools. Surveyed dust masks also revealed no contamination. Air 

samples were collected and used as an early indicator of possible 

airborne contamination. The results of air sampling from a 

cooperative effort were obtained from the USEPA and are repro

duced in Appendix G. 

WASTE DISPOSAL 

Debris from contaminated areas was surveyed with a Ludlum Model 

6/Eberline HP210T survey meter. Contaminated material was 

segregated pending disposal. Uncontaminated debris and debris 

from uncontaminated areas was collected in waste bins and 

surveyed with a Ludlum Model 2220 analyzer utilizing an Eberline 

SPA-2" X 2" Nal (Tl) detector in a low background area. No 

additional contamination was detected on this material which was 
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released to a scavenger service. Material with detectable 

activity was collected in a DOT spec container and will be 

transferred by ADCO, a licensed radioactive waste collector, for 

transfer to a radioactive waste disposal site in Richland, 

Washington. 

CONCLUSIONS 

Radiation surveys demonstrate that radioactive contamination in 

the construction area was not readily transferable. A small 

amount of contamination was transferred to building materials in 

direct contact with the contaminated floor for many years. 

Remaining removable contamination was sealed into the floor with 

epoxy paint which will inhibit the release of Rn-220, a gaseous 

daughter of Th-232. 

Contamination detected on a small quantity of debris slightly 

exceeded 3,000 dpm/lOO cm^, the USNRC limit for release of 

thorium contaminated facilities for unrestricted use. While 

consumer products containing significantly larger quantities of 

radioactive material are routinely and legally disposed of as 

ordinary trash, the rubble was transferred to a USNRC licensed 

radioactive waste collector for disposal. 
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No contamination was detected on protective apparel or tools used 

during the construction. Results of air sampling by the EPA and 

RSSI did not indicate an increase in airborne radioactivity 

levels in the work area. 
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RADIATION SURVEY RESULTS 
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Routine D , . Spot Check D 
Wipes-Ludlum 2220/HP-210 

Survey Instrument ^ ^ ^ ^ ^ ^ ^ ^ _ ^^^_ ^ Q ^ Q 

Special Q x Equipment D 

Ventilation: 

Comments: 

Source of Ionizing Radiation 
N a t u r a l Thorium 

TYPE FORM ACTIVITY 
/ 

AREA 

SURVEY FINDINGS 

WIPES DOSE RATE 

F\fs/5r-

2. Flr^D^ 

1 Ploov 

'4- P\nm-

-S* Floor aT'V^r rewoual e^ tWe. 
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f " ^ 

Background 

RECOMMENDATIONS:. 
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Radiation Safety Services, inc. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 

f-i«.-*j 

2nd Floor 
161 E Grand Ave. 
Chicago, 111. 

Performed on 02/09/84 

1 2 3 4 5 6 7 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25 26 

CPM" 

60 
60 
70' 

urad/hr' 
<10 
<10 
30 
25 
55 
200 
875 
350 
300 
250 
200 
100 
90 
15 
10 
10 

1 7 . 
1 8 . 
1 9 . 
2 0 . 
2 1 . 
2 2 . 
2 3 . 
2 4 . 
2 5 . 
2 6 . 

. 2 7 . 
2 8 . 
2 9 . 
3 0 . 
3 1 ; 
3 2 ; 

CPM' 
32 

100 
170 
400 
800 
20,000 

16,000 
2,000 
1,100 
2,100 
900 
2,000 
1,300 
90,000 

urad/hr* 
20 
85 
150 
250 
650 
600 
600 
400 
300 
100 
60 
80 
65 
50 
60 

STAIRVJAY 

PERFORMED BY: 
Radiation Safety Services,In-
1564 Ashland Ave 
Evanston, 111. 60201 
312-866-7744 

DJD 02/13/84 

INSTRUMENTS; 

BACKGROUND: 

All CPM readings taken with a Ludlum Model 16 using an 
Eberline HP-210T detector. All urad/hr readings taken 
with a Health Physics Instruments, Inc Model 1010. 
The background in relatively uncontaminated portions 
of the building are 10 to 15 urad/hr. In these areas 
the Model 16/HP-210T background was 50-70 CPM. 

^Readings taken at the surface of the existing floor. The HPI 1010 
chamber center isZ.'^t" from the floor wi-̂ K instrument on floor. 

SCALE 
1" = 5' 
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Approximate Extent Of 
Fixed Thorium Contamination 

(ftp̂ rô .. lEOf-f̂ ') 

Instrument: Ludlum Model 6 / HP-210T 

2nd Floor 
161 E. Grand Ave, 
Chicago, 111. 



APPENDIX C 

AIR SAMPLING RESULTS 

FROM 

USEPA REPORT 

Dated 

February 2, 1984 



Background airborne radon and thoron daughter concentrations were measured on 
February 7, before demolition activities. Thoron daughter concentrations 
were collected for 30 minute intervals during the day. Samples were collected 
at 20 liters per minute on Metricel filters with 0.45 micron pore size. 
Collection and analysis was by the method given in "Radiation Monitoring" 
published by the U.S. Department of Labor, Mine Safety and Health Administration. 
Results are given in Table-1 and in Figure 3. The background radon daughter 
concentration was 0.005 working levels, a normal indoor level, but the thoron 
daughter concentration was 0.038 working levels, showing the presence of thoron 
decay products in the air. Generally, it would be expected thoron daughter 
levels would be less than radon daughter levels. During the course of 
demolition activities thoron daughter levels fluctuated, reaching a maximum 
of 0.060 working levels. 
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Figure 1: Floor Plan of Second Floor Showing Work Areas and Sample Collection Results 



Table 1: Radon/Thoron Daughter Concent ra t ions - Air Sample Resu l t s 

DAUCHTEH CONCEHTRATIOH 

DATE TIHE PERIOD 

^ a.7-»A v.u - r .n 

ZlA i-7-84 V.U - 1:li 

L 1 \ l-1-H 12:04 - 12:34 

Z I A 2-7-44 12:43 - 1:U 

n \ 2-7-84 I:2Z - 1:55 

L l ^ 2-7-84 1:5? - 2:2? 

RADON 

(MIllIVORlIXG LE7ELS) 

5 

THOSON 

(MILIIV0R5IKG LEVELS) 

3? 

39 

51 

37 

it 

HACKGROVKQ 

^ 2-9-84 12:18 - 12:48 

^ 2-9-84 12:55 - 1:25 

^ 2-9-84 1:25 - 1:55 . 

2 ^ 2-9-84 1:54 - 2:24 

/ \ Air Sampler Location 

28 

45 

35 

35 

- See Figure 1 
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Figure 3: Radon/Thoron Daughter Concentrations - Air Sample Results 
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APPENDIX D 

USNRC GUIDELINES 

FOR THE RELEASE OF FACILITIES 

FOR UNRESTRICTED USE 



GUIDELINES FOR DECONTAMIN.'\TXqN OF FACILITIES AND EQUIPMENT 

PRIOR T.O RELEASE FOR UNRESTRICTED USE 

OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE, 

OR SPECIAL NUCLEAR MATERIAL 

^ ^ 

U. S. Nuclear Regulatory Commission 
Division of Fuel Cycle and Material Safety 
Washington. D.C. 20555 

July 1982 



The instructions in this guide, in conjunction with Table 1, specify the 
radionuclides and radiation exposure rate limits which should be used in 
decontamination and survey of surfaces or premises and equipment prior 

.^ to abandonment or release for unrestricted use. The limits in Table 1 , 
do not apply to premises, equipment, or scrap containing induced radio-

^ activity for v;hich the radiological considGrations pertinent to their 
use nay be different. -The release of such facilities or items from 
regulatory control is considered on a casc-by-case basis. 

• 1. The licensee shall make a reasonable effort to eliminate residual 
contamination. • _ 

2. Radioactivity on equipment or surfaces shall not be covered by 
paint, plating, or other covering material unless contamination 
levels, as determined by a survey and documented, are below the 
limits specified in Table 1 prior to the application of the 
covering. A reasonable effort must be made to minimize the 
contamination prior to use of any covering. 

3. Tl>e radioactivity on the interior surfaces of pipes, drain lines, 
or ductwork shall be determined by making measurements at all 
traps,-and other appropriate access points, provided that contam
ination at these locations is likely to be representative of 
contamination on the interior of the pipes, drain lines, or 
ductv/ork. Surfaces of premises, equipment, or scrap which are 
likely to be contaminated but are of such size, construction, or 
location as to make the surface inaccessible for purposes of 

• • V measui-cment shall be presumed to be contaminated in excess of 
iî .̂ .̂  the limits. • • , 

4. Upon request, the Conroission may authorize a licensee to relinquish 
possession or control of premises, equipment, or scrap having 
surfaces contaminated with materials in excess of the limits specified. 
This may include, but would not be-limited to, special circumstances 
such as razing of buildings, transfer of premises to another organization 
continuing work with radioactive materials, or conversion of facilities 
to a long-term storage or standby status. Such requests must: 

• a. Provide detailed, specific information describing the premises, 
equipm.ent or scrap, radioactive contaminants, and the nature, 
extent, and dr;grce of residual surface contamination. 

b. Provide a detailed health and safety analysis which reflects 
that the residual amounts of materials on surface areas, 
together with other considerations such as prospective use of 
the pre^iises, equipment or scrap, arc unlikely to result in an 
unreasonable risk to the health and safety of the public. 

.V 
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5. Prior-to release of premises for unrestricted use, the licensee 
shall make a comprehensive radiation survey which establishes that 
contamination is within the limits specified in Table 1. A copy of 

. _jK the survey report shall bo filed with the Division of Fuel Cycle 
1 ^ and Material Safety, USNRC, Washington, D.C. 205S5, and also the 
'**̂  Administrator of the NRC Regional Office having jurisdiction. The 

report should be filed at least 30 days prior to the planned date 
of abandonment. The survey report shall: 

a. Identify the premises. 

b. Show that reasonable~effort has been made to eliminate 
residual contamination. 

c. Describe the scope of the survey and general procedures 
followed. 

d. State the findings of the survey in units specified in 
the instruction. 

Following review of the report, the NRC will consider visiting 
the facilities to confirm the survey. 

K.v' 
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NUCLIDCS^ 

lAISLL 1 

ACCEPTAOLE SURFACE COriTAI'.HJATIO.N LEVELS 

AVERAGE*̂  c f ' W X I M U H I ^ d f REMOVAOLE b e f 

-not, U-Z35, U-23a, and 
isoc iatcd decay products * 

ansuranics. Ra- ;26 . Ra-228, 
(-23-0. Th-228, P£.-231, 
-2^7 , I - ] 2 5 . 1-129 

- n a t , Th-232, S r - 9 0 , 
-223, Ra-224, U-232, 1-126. 
131. 1-133 

ta-'5arr.:;'a emitters (nucl-idcs 
th d?cay modes ether than 
pha cnission or spontaneous 
ssion) except Sr-90 and 
icrs noted above. 

!5,000 dpm a/100 cm*̂  

100 dpm/100 cm2 

ICCO dpm/100 cm2 

5000 dpm 0 Y / 1 O O cm^ 

15.000 dp.n a/100 cm^ 

300 dpm/100 cm2 

3000 dpm/100 cm^ 

15,000 dpm BY/100 cm^ 

1,000 dpm a/100 cm^ 

20 dpm/100 cn2 

200 dpm/100 cm2 

1000 dpm BY/100 cm^ 

icre surface contamination by both alpha- and beta-gairjna-emitting nuclides exists, the limits established for alpha- and beta-gar^.a-e-iitting 
jclides should apply independently. 

; used in this table. dp.-;i (disintogr.itions per minute) means the rate of c.-:iission by radioactive material as determined by correcting the 
)uiits per minute observed by an appropriate detector for background, efficiency, and geometric factors associated with the instru.-nentation. 

(as'jrcments of average contaminant should not be averaged over more than 1 square meter. For objects of less surface area, the average 
lould be derived for each such object. . . 

2 maximum contamination level applies to an area of not more than 100 cm'-. 

e amount of removable radioactive material per 100 cm^ of surface area should be determined by wiping that area with dry filter or soft 
sorbt̂ n't paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate instrument of 
ow.i efficiency. When removable contamination on objects of less surface area is determined, the pertinent levels should be reduced 
opartionally and the entire surface should be wiped. 

2 average and maximum radiation levels associated with surface contamination resulting from beta-gamma emitters should not exceed 
? mrad/hr at 1 c-n and 1.0 mrad/hr at 1 cm, respectively, measured through not more than 7 milligrams per square centimeter of 
tal absorber. 
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Ron Steele 

Attachments 

pc w/attachment: Eli Port, RSSI 

\400001\I61 Gnmd\wtiitdll.doc 

file:///400001/I61
file://Gnmd/wtiitdll.doc


ekoron@yahoo.com, OS;33 PM 5/23/00 -OSOO, Pa2paent for waste disposal 

To: ekoronOyahoo.com 
From; Eli Port <eport@rssinc.org> 
Subject: Payment for waste disposal 
Cc; 
Bcc: 
Attached: H;\HOME\400001\161 Grand\white01.doc; 

Ron: 

Please print the attached letter on your stationary and fax it with the waste 
manifest and a copy of the ADCO invoice to Dan White at Kerr-McGee. Send a 
copy to me and advise me of payment or correspondence with Kerr-McGee. Call 
me at 847-965-1999 if you have any questions. 

Eli 

Printed for Eli Port <eport@rssinc.org> 

mailto:ekoron@yahoo.com
mailto:eport@rssinc.org
file:///HOME/400001/161
file://Grand/white01.doc
mailto:eport@rssinc.org


May 23, 2000 VIA FAX 405-270-3787 

Dan White, Senior Project Manager 
Kerr-McGee Corporation 
Kerr-McGee Center 
123 Robert S. Kerr Ave., MT 2003 
Oklahoma City, OK 73102-6406 

RE: Thorium Contamination at Lindsay Light Building, 161 E. 
Grand 

Dear Mr. White: 

•The thorium contaminated chimney at the 161 E. Grand building 
has been removed and the rubble has been transferred to ADCO 
Services Incorporated (ADCO) for ultimate disposal as 
radioactive waste at Envirocare of Utah. A copy of the ADCO 
waste manifest is attached. 

We have received the attached bill from ADCO and ask that, as 
agreed upon, Kerr-McGee issue a check to pay this bill. The 
check may be payable either to ADCO or to 161 E. Grand 
Associates. In either case, please mail the check to me at: 

Ronald Steele 
, C/O EKO, 2'̂'̂  Floor 
205 E Grand Ave 
Chicago, IL 60611 

If you have any questions or require additional information, 
please contact me at 312-467-5440. 

Sincerely, 



6312 West Oakton Street 
Morton Grove, IL 60053-2723 
708-965-/999 

Fax 708-965-1991 

June 30 , 1993 

Ronald A. Steele 
Manager 
161 E. Grand Associates 
161 E. Grand Avenue 
Chicago, IL 60611 

Dear Mr. Steele: 

As you requested in our telephone conversation on June 22, 
enclosed are two reports prepared by RSSI regarding 
decontamination activities at the 161 E. Grand building. I 
apologize for the delay in sending these reports to you. We had 
difficulty finding the file in our archived records. 

If you have any questions, please call me at 708-965-1999. 

Sincerely, 

Terry/W. Liaboe, CIH 
Vice-President 

Enclosures 
tw-i\niisc\steel01 .let 



May 23, 2000 VIA FAX 405-270-3787 

Dan White, Senior Project Manager 
Kerr-McGee Corporation 
Kerr-McGee Center 
123 Robert S. Kerr Ave., MT 2003 
Oklahoma City, OK 73102-6406 

RE: Thorium Contamination at Lindsay Light Building, 161 E. 
Grand 

Dear Mr. White: 

The thorium contaminated chimney at the 161 E. Grand building 
has been removed and the rubble has been transferred to ADCO 
Services Incorporated (ADCO) for ultimate disposal as 
radioactive waste at Envirocare of Utah. A copy of the ADCO 
waste manifest is attached. 

We have received the attached bill from ADCO and ask that, as 
agreed upon, Kerr-McGee issue a check to pay this bill. The 
check may be payable either to ADCO or to 161 E. Grand 
Associates. In either case, please mail the check to me at: 

Ronald Steele 
C/O EKO, 2""* Floor 
205 E Grand Ave 
Chicago, IL 60611 

If you have any questions or require additional information, 
please contact me at 312-467-5440. 

Sincerely, 



6312 West Oakton Street 
Morton Grove, IL 60053-2723 
708-965-1999 

Fax 708-965-1991 

June 3 0 , 1993 

Ronald A. Steele 
Manager 
161 E, Grand Associates 
161 E. Grand Avenue 
Chicago, IL 60611 

Dear Mr. Steele: 

As you requested in our telephone conversation on June 22, 
enclosed are two reports prepared by RSSI regarding 
decontamination activities at the 161 E. Grand building. I 
apologize for the delay in sending these reports to you. We had 
difficulty finding the file in our.archived records. 

If you have any questions, please call me at 708-965-1999. 

Sincerely, 

Terry/W. Liaboe, CIH 
Vice-President 

Enclosures 
tvri\misc\steel01.let 
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RSSI 
6312 West Oakton Street 

Morton Grove. IL 60053-2723 
708-965-1999 

Fax 708-965-1991 

June 30, 1993 

Ronald A. S t e e l e 
Manager 
161 E. Grand Associates 
161 E. Grand Avenue 
Chicago, IL 60611 

Dear Mr. Steele: 

As you requested in our telephone conversation on June 22, 
enclosed are two reports prepared by RSSI regarding 
decontamination activities at the 161 E. Grand building. I 
ap.ologize for the delay in sending these reports to you. We had 
difficulty finding the file in our archived records. 

If you have any questions, please call me at 708-965-1999. 

Sincerely, 

Terry/W. Liaboe, CIH 
Vice-Pres ident 

Enclosures 
twi\misc\steel01.let 



RSSI 
6312 West Oakton Street 

Morton Grove. IL 60053-2723 
708-965-/999 

Fax 708-965-1991 

May 10, 1994 

Ron Steele 
161 East Grand Avenue 
Chicago, IL 60611 

Re: Thoron Measurements Results 

Dear Mr. Steele: 

The standard in 10 CFR 20, App. B, Table I, Column 20, for radon-
222 (thoron) with daughters present is 1.0 working level (WL). 
The following are the results for measurements made at 161 East 
Grand Avenue on May 10, 1994. The modified Kusnetz method used 
has been approved and is used by both the US NRC and the US EPA. 

Floor Room WL 

4 

2 

2 

2 

2 

Post production 

Mike O'Neal 

Trish Lindquist 

Cat 

Outside men's room 

Field Blank 

0.03 

0.01 

0.006 

0.007 

0.007 

<0.003 

Limit of Detection = 0.003 

These results are between 0.6-3% of the applicable standard. If 
you have any questions or would like additional information, 
please call me at 708-965-1999. 

Sincerely, 

E l i A. P o r t , CIH, CHP, P . E . 
steele03.let 



6312 West Oakton Street 

Morton Grove. IL 60053-2723 

708-965-1999 

Fax 708-965-1991 

May 9 , 1994 

Ron Steele 
161 East Grand 
Chicago, IL 60611 

VIA FAX 312-467-0867 

Re: Thoron Measurements 

Dear Ron: 

This letter summarizes the discussions I have had with the 
Department of Labor (OSHA), the EPA and the NRC, regarding 
interpretation of the thoron standard being used as the basis for 
the proposed notice of violation and civil penalty at 161 East 
Grand which you and I discussed in our April 4, 1994, telephone 
conversation. 

In this April 4 conversation you told me that you had been 
informed by Barbara Smith of OSHA that thoron measurements 
exceeded what she thought was the applicable standard and that a 
civil penalty ôf $7,000 was being proposed. When I spoke with 
Ms. Smith, she discussed the standard that she thought was 
applicable with me and told me that there would be a close-out 
meeting at 161 East Grand on April 13th. I told Ms. Smith that 
she was misinterpreting the standard which was for thoron 
daughters and that I did not think that the highest 
concentration, she reported at 161, 18 pCi/1 exceeded what I 
thought was the applicable standard for thoron concentrations. 
Ms. Smith provided me with the telephone number of Kevin 
Cummings, the individual at the OSHA laboratory in Salt Lake City 
who had provided her with the monitoring devices, results, and 
assistance in interpreting the standard. 

Kevin Cummings told me that Larry Jensen of the USEPA had 
provided guidance in interpreting the standards and the custom 
electret device OSHA used measured thoron and its daughters. We 
contacted RadElec, the device vendor who stated that the device 
measured only thoron gas and was insensitive to thoron daughters. 
When I explained that Jensen was in error, Cummings began to talk 
about many different types of hazards to which workers might be 
exposed. When I pointed out that these were not applicable 
concerns in this building he acknowledged he had been in error. 
Cummings then mentioned that he had received one day of training 
in interpreting radon results from a man who worked for Hal 
Langner at Rust Geotech in Boulder, Colorado. I offered to place 



Ron Steele 
May 9, 1994 
Page Two 

RSSi 

a conference call so that he, I and Mr. Langner could discuss Mr. 
Cummings interpretation of the result. He refused to participate 
in the conference call and hung up. I spoke with Mr. Langner at 
Rust Geotech and then placed a conference call to Bob Curtis, Mr. 
Cummings' supervisor and Mr. Cummings. Mr. Cummings said he had 
not wanted to remain on the line to be embarrassed by his lack of 
knowledge and then continued to persist in stating that he was 
right in his interpretation of the results. Over a period of 
several days I had three more conversations with Mr. Curtis 
regarding results. He at first asked that I provide him with the 
name of the person who wrote the NRC regulations from which the 
standard comes. I told him that the regulations were written by 
an international standard setting organization more than 2 5 years 
ago and what he thought was leading edge science was mainstream 
health physics. I provided him with the names and telephone 
numbers of current and retired NRC staff members who have some 
responsibility for the standards. After several additional 
conversations Mr. Curtis acknowledged that the interpretation of 
NRC staff was closer to mine than to Larry Jensen's but that the 
final decision regarding compliance or noncompliance remained in 
the hands of Barbara Smith. 

I called Larry Jensen at the EPA and spoke with him about radon 
and thoron standards. Mr. Jensen stated that he was confused by 
the standards and had never been able to understand them. When I 
asked him if he was not the region's radon expert, he at first 
dissembled and then acknowledged that he was the lead person on 
radon in EPA Region V. I brought up the subject of 161 East 
Grand, and Mr. Jensen said that when the EPA counsel had informed 
Superfund that it lacked jurisdiction at 161 East Grand, he, 
because of his perception of a substantial health hazard to 
individuals on the job, had to turn the file over to OSHA. I 
have heard an unsubstantiated story from another regulatory 
agency that Mr. Jensen may have referred these files to OSHA in 
the hope that if a substantial hazard to workers in the building 
could be demonstrated, the EPA would be forced to reverse their 
decision and permit Superfund action against 161 East Grand. 

When I spoke with Ms. Smith on April 28, she told me that 
decisions regarding noncompliance had not yet been decided and 
that she was planning to use a equilibrium factor at the extreme 
limit of the range reported in the literature. She also told me 
that she planned to revisit 161 East Grand to determine if 
Optimus was an owner of the building. I asked her to notify you 
and me at that time indicating that we would like to be present 
when she revisited. 

Although I don't think a violation has occurred, it is becoming 
apparent that if the Department of Labor continues to persist in 
attempting to identify an item of noncompliance, they are 



Ron Steele /?CC/ 
May 9, 1994 #\^J»I 
Page Three 
beginning to recognize that you, the building owner are not the 
employer of the individuals in the spaces where measurements were 
made. This may be an attempt to try to cite one of the tenants 
in the building for noncompliance rather than you as the building 
owner. 

I recommend that we be as aggressive as possible in dealing with 
this issue and take action necessary to prevent its recurrence in 
the future. A helpful step will be our making independent 
measurements of thoron daughter concentrations. This will 
provide a direct measurement of what has been a disputed estimate 
of concentration. I would like to schedule the thoron daughter 
measurements tomorrow, before Ms. Smith returns to 161 East 
Grand. If you have any questions or would like additional 
information, please call me at 708-965-1999. 

Sincerely, 

LyCo 
E l i A. P o r t , CIH, CHP, P .E. 
steele02.let 



6312 West Oakton Street 
Morton Grove, IL 60053-2723 
708-965-1999 

Fax 708-965-1991 

August 31, 1992 

Matthew Babich 
Facilities Project Design Engineer 
Optimus 
161 East Grand Avenue 
Chicago, Illinois 60611 

RE: SURVEY RESULTS OF DEMOLITION PROJECT PERFORMED ON 
AUGUST 17, 1992 

Dear Matt: 

This letter summarizes the results of the thorium contamination 
survey performed at 161 East Grand Avenue by Bryan Bagg on August 
17, 1992. Results of the survey indicate that no thorium 
contamination below detection limits was found on the demolition 
material and that the detection limits are below the Illinois 
Department of Nuclear Safety (IDNS) 32 lAC Chapter II, Part 340, 
Appendix C DECONTAMINATION GUIDES for release of facilities for 
unrestricted use. Significant activity was detected through a 
small opening between plywood sheets laid over the original 
floor, but this area was not disturbed during the demolition 
activity. 

The survey consisted of monitoring for thorium contamination 
during demolition of part of a wall for a doorway in the second 
floor conference room and in the computer graphics client waiting 
room. Dose rates were also measured in these rooms and in the 
first floor reception area located below the demolition area. 

A Health Physics Instmments Model 1010 Tissue Equivalent 
Ionization Chamber was used to measure dose rates. An Eberline 
Rascal Model PRS-1 with a Ludlum Model 43-5 Alpha Scintillation 
Probe was used to measure surface alpha emitter contamination. 

Prior to demolition, the wall area for the doorway was surveyed 
for dose rates and alpha emitter contamination. Plastic sheets 
were laid on the floor to collect dust and debris generated by 
the demolition. During demolition, material was cut from the 
wall using a power saw in approximately two foot by two foot 



Matthew Babich /PCC/ 
August 31, 1992 /\J.3/ 
Page 2 

sections. Bob Ciske and Larry Benz of Benz Construction 
performed the demolition and were informed of the possibility of 
contamination. The sections were surveyed for alpha emitter 
contamination after removal from the wall. Generated dust and 
debris collected on the plastic sheet was also surveyed. After 
demolition was completed, the exposed inner wall surfaces were 
surveyed for alpha emitter contamination. At the request of 
George Slominski, dose rates were measured in the first floor 
reception room below the demolition area. 

Survey report results are attached. With the exception of the 
small opening in the plywood floor, all alpha emitter 
contamination was below IDNS guidelines for unrestricted use. 
Demolition material was disposed as normal trash since no 
contamination was identified. Dose rates around the demolition 
site ranged from 20 ̂ Rad per hour (̂ tRad/hr) to 700 /xRad/hr. Dose 
rates in the first floor reception area ranged from 60 /iRad/hr to 
200 /iRad/hr. 

It is recommended that if additional demolition activity occurs 
in the building, a survey be performed before and during 
demolition activities since significant alpha emitter 
contamination was identified beneath the plywood floor covering 
in the second floor conference room. 

If you have any questions or require additional information, 
please contact Terry Liaboe or myself at 708-965-1999. 

Sincerely 

Bryan J. Bagg 

Enclosures 

h:\400002\2222 . 

file://h:/400002/2222


SURVEY REPORT 

2ND FLOOR CONFERENCE ROOM 

A. 
Demolition 
Area 

B. C, 

Source of Ionizing Radiation 

Type 

Alpha 

Beta 

Gamma 

Form 

Th-23 0 

Th-23 0 daughter 
products 

Th-230 daughter 
products 

AREA 

A. Floor 

B. Floor 

1 meter above A. 

1 meter above B. 

Area between A & B down 
length of wall. 

SURVEY FINDINGS 

HPI 1010 
uRad/Hour 

700 

400 

200 

200 

60 

C. Small slit in plywood 
floor 28 inches from wall. 

D. Center of room on 
floor. 20 

RASCAL 
DPM/100 CM" 

< 51 

< 51 

< 51 

< 51 

< 51 

24,000 

Increases as floor is approached. 

HPI 1010: Health Physics Instroiments Model 1010 Tissue 
Equivalent Ionization Chamber. 
Calibrated 8/12/92. Room Background=20 /uRad/Hour 

RASCAL: Eberline Rascal with Ludlum 43-5 Alpha Scintillation 
Probe. Calibrated 7/31/92. 
Limit of Detection=51 dpm/lOO cm 



SURVEY REPORT 

COMPUTER GRAPHICS CLIENT WAITING AREA 

ICopier 

- ] 
A.I 

Source of Ionizing Radiation 

Demolition 
Area 

B. 

Computer 
Graphics 
Manager's 
Office 

Type 

Alpha 

Beta 

Gamma 

AREA 

A. Floor 

B. Floor 

1 meter above A. 

1 meter above B. 

Area between A & B down 
length of wall. 

SURVEY FINDINGS 

HPI 1010 
MRad/Hour 

500 

200 

100 

100 

60 

Form 

Th-230 

Th-23 0 daughter 
products 

Th-23 0 daughter 
products 

RASCAL 
DPM/100 CM" 

< 51 

< 51 

< 51 

< 51 

< 51 

Increases as floor is approached. 

HPI 1010: Health Physics Instruments Model 1010 Tissue 
Equivalent Ionization Chamber. 
Calibrated 8/12/92. Room Background=20 juRad/Hour. 

RASCAL: Eberline Rascal with Ludlum 43-5 Alpha Scintillation 
Probe. Calibrated 7/31/92. 
Limit of Detection=51 dpm/lOO cm^ 



SURVEY REPORT 

FIRST FLOOR RECEPTION AREA 

AREA 

A. Desk Sitting Area 

B. Edge of Desk 

C. Edge of Desk 

Source of Ionizing Radiation 

Type Form 

Gamma Th-230 daughter 
products 

SURVEY FINDINGS 

Floor 
uRad/Hour 

200 

200 

200 

4 feet above 
floor 
uRad/Hour 

80 

60 

60 

HPI 1010: Heal th Phys ics I n s t m m e n t s Model 10lO Tissue 
Equ iva len t I o n i z a t i o n Chamber. 
C a l i b r a t e d 8 /12 /92 . Room Background=60 /iRad/Hour. 



City of Chicago 
Harold Woshington, Mayor 

Deportment of 
Inspectional Ser/ices 

Hony L Monley 
Acting Commissioner 

City Holl, Room 900 
121 North LoSolle Street 
Chicago, Illinois 60602 
(312) 744-3401 

D R A F T 

December 16, 1983 

To the Owner of Record 
161 East Grand Avenue 
Chicago, IL 60611 

Re Radioactive Thorium Radiation 

The Department of Inspectional Services has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern mantle 
manufacturing prior to 1936, in the building at 
161 East Grand Avenue. 

To protect the health of any construction workers, 
occupants, guests and general public from excessive 
radiation, it is recommended that your files contain 
certified evidence of adherence to the following 
precautions. 

1. That all repair work was done in 
conformance with "Illinois Rules and 
Regulations for Radiation Protection", 
Parts A & D issued by the Illinois 
Department of Nuclear Safety. 

2. That all workers have been informed 
concerning the nature and possible 
hazards involved. 

3. That appropriate health and safety 
measures were instituted to: 

a. protect workers and other 
building occupants and 

b. Assure property in the building 
is not further contaminated. 

4. That survey data was collected for 
alpha, beta and gamma or other radia
tion measurements of air and water 
samples, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thorium waste, plus the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmental Protection Agency. 
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6. That the name and address of the 
disposal site did conform to the ban 
on dumping of any radioactive waste 
within the City of Chicago pursuant 
to section 17-6.2 of the Municipal 
Code of Chicago. 

7. That minimum representative smear 
samples from surfaces on the 1st and 
2nd floors of the building were taken 
to substantiate work related wastes 
were not further spread throughout 
the building. 

8. That representatives of the City of 
Chicago, the Illinois Department of 
Nuclear Safety and the U.S. Environ
mental Protection Agency were allowed 
to observe and monitor the construction 
work during the critical demolition 
period. 

Sincerely,• 

T. T. Kason 
Deputy.Commissioner 



City of Chicago 
Harold Washington, Moyor 

Deportment of 
Inspectional Services 

Horry L. Manley 
Acting Commissioner 

City Holl, Room 900 
121 North LoSolle Street 
Chicago, Illinois 60602 
(312) 744-3401 

Januaxy 31, 1984 

161 East Grand Associates 
James Smyth, Partner 
161 East Grand Avenue 
Chicago, IL 60611 

Re: Radioactive Thorium Radiation 

Dear Mr. Smyth: 

The Department of Inspectional Services has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern mantle 
manufacturing prior to 1936, in the building at 
161 East Grand Avenue. 

To protect the health of any construction workers, 
occupants, guests and general public from excessive 
radiation, it is recommended that your files contain 
certified evidence of adherence to the following 
precautions. 

1. That all repair work was done in 
conformance with "Illinois Rules and 
Regulations for Radiation Protection", 
Parts A & D issued by the Illinois 
Department of Nuclear Safety. 

2. That all workers have been informed 
concerning the nature and possible 
hazards involved. 

3. That appropriate health and safety 
measures were instituted to: 

a. protect workers and other 
building occupants and 

b. assure property in the building 
is not further contaminated. 

4. That survey data was collected for 
alpha, beta and gamma or other radia- • 
tion measurements of air and water 
samples, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thorium waste, plus the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmental Protection Agency. 
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6. That the name and address of the 
di.'̂ -.pOsal site did conform to the ban 
on dumping of any radioactive v/aste 
within the City of Chicago pursuant 
to section 17-6.2 of the Municipal 
Code of Chicago. 

7. That minimum representative smear 
samples from surfaces on the 1st and 
2;Td ij.ooii'- oz tl'::^ Li'iji.i.uiiV9 •vvart; taken 
to substantiate work related wastes 
were not further spread throughout 
the building. 

8. That representatives of the City of 
Chicago, the Illinois Department of 
Nuclear Safety and the U. S. Environ
mental Protection Agency were allowed 
to observe an^ monitor the construction 
work during the critical demolition 
period. 

J 
/ y 
T. T. Kason 
Deputy Commissioner 

cc: Eli port 
Steve Rothblatt 
Paul D. Eastvold 
Bernadine Wright 
James Barrett 
George Wienold 
John Evanoff 



DATE: FEB 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

3S4 

SUBJECT: Renovation at Lindsay Light Company Building, 
161 East Grand Avenue, Chicago, Illinois 

FROM: Larry J e n s e r ^ ^ 
Air and Ra^lr^a^n Branch 

^°- Gary Gulezian, Chief 
Regulatory Analysis Section 

The U.S. Environmental Protection Agency (USEPA) surveyed the Lindsay Light 
Company Building in 1981 and established that residual radioactive thorium 
contamination existed in several places, presumably due to past gas light 
mantle manufacturing activities of the Lindsay Light Company from about 1910 
to 1935. The USEPA has attempted to maintain contact on activities in the 
building since decontamination could not be performed because residual radio- . 
active materials were fixed in structural members of the building. Some 
areas of the building represent potential sources of unwarranted exposure to 
occupants. Owner-tenants have been given recommendations on ways to minimize 
these potential exposures. 

Optimus, the first floor tenant-owner, called the USEPA in November of 1983 
and inquired how they should deal with the radioactive materials during a 
planned expansion to the second floor. Considerable renovation was anticipated. 
Discussions between the USEPA, the Illinois Department of Nuclear Safety, the 
Illinois Attorney General and the City of Chicago on the most appropriate way 
to handle this situation resulted in a letter of recommendations by the City 
of Chicago, Department of Inspectional Services, to the 151 East Grand 
Associates (letter attached. Appendix A). 

On February 7, 1984, Optimus called in representatives of the USEPA, the 
Illinois Department of Nuclear Safety and the City of Chicago to observe 
renovation activities to be conducted under the supervision of their con-
.sultant. Radiation Safety Services, Inc. The following persons were present 
on February 7; 

Optimus - Ron Klyber 
- Chester Brown and helper 

City of Chicago, Department of Consumer Services - Environmental Control 
- Nick Davlantes 

Illinois Department of Nuclear Safety 
- Ken Barat 

U.S. Environmental Protection Agency 
- Larry Jensen 
- Les Johnson 

Radiation Safety Services 
- Eli Port 
- Dave Derenzo 



On February 8, demolition activities resumed. Ron Klyber and Chester Brown 
were present. Mr. Brown had three new helpers. Dave Derenzo (Radiation 
Safety Services) was present all day. I was present until about 1:15 p.m. 
Les Johnson was present from about 10:00 a.m. on. Nick Davlantes (City of 
Chicago) stopped in twice during the day. It was not observed that Mr. Brown's 
helpers received radiation safety training or were advised of the potential 
hazards of the materials they were dealing with. 

Walls were gradually disassembled and rubble surveyed before it was released 
for trash disposal. Wall supports nailed to the ceiling were surveyed to 
check for radioactive material entering from the contaminated flooring above. 
None was identified. The only piece of material showing contamination was a 
two-by-four taken from the base of the north wall. This board was set aside 
with the other contaminated boards. 

Gamma-ray exposure rates measured with the pressurized ion chamber remained 
constant throughout the workday. Air samples taken were too dust packed to 
be analyzed for thoron daughter concentrations but were subjected to gamma-
ray spectroscopy and shown to have collected the thoron daughters lead-212 
and thallium-208. See Figure 4 

On February.9, demolition activities resumed. Dave Derenzo and myself were 
present all day. Nick Davlantes stopped in twice during the day. The 
remaining walls were removed and surveyed. No contamination was identified. 
Flooring materials were broken up and surveyed as work progressed. Tar paper 
overlying the main floor (there v/ere overlying floorings of linoleium, concrete 
and tar paper) in some sections was found to be contaminated up to an estimated 
30,000 disintegrations per minute per 100 square centimeters. Contaminated 
rubble was separated and set aside with the contaminated two-by-fours. ' 
Linoleum was left on the main floor in some sections to cover contaminated 
flooring. Exposed, contaminated areas were painted with expoxy paint to fix 
the contamination and to serve to identify contaminated regions in the future. 
It was also felt epoxy paint might aid in keeping contamination on the floors 
from being dissolved. 

In trying to explain the origin of the contamination on the two-by-fours and 
on the tar paper, it was discovered that the floor had been flooded with 
water a few years previously. Thorium nitrate used in gas mantle manufacturer 
is water soluble. It is hypothesized that the contamination might have been 
spread from the old floor to newer materials (two-by-fours, tar paper) by 
water. This is an important item to keep in mind in dealing with this 
contamination in the future. 

Before the floors were painted. Radiation Safety Services took beta-gamma count 
rate (counts per minute) and tissue equivalent dose rate (microrads per hour) 
measurements at 2 foot intervals at contact along two lines running the length 
of the exposed contaminated floor. These measurements will appear in their 
report. 



Disposition of the contaminated trash was unresolved at the end of the work 
activities. Eli Port, Radiation Safety Services, argued that anything less 
than 15 pounds of thorium could be disposed of without restriction according 
to the Nuclear Regulatory Commission regulations in Title 10 Part 40 of the 
Code of Federal Regulations. I argued that Nuclear Regulatory Commission 
"Guidelines for Decontamination of Facilities and Equipment Prior to Release 
for Unrestricted Use or Termination of Licenses for Byproduct, Source or 
Special Nuclear Material" were appropriate. 

With regard to the City of Chicago's letter of recommendations to 161 East 
Grand Associates, January 31, 1984, the following comments are offered. 

Item 1. The USEPA is not in a position to determine if the Illinois 
Department of Nuclear Safety regulations were adhered to. 

Item 2. Ron Klyber and Chester Brown received radiation safety training. 
It was decided in a discussion between Eli Port and Ken Barat 
that it was not necessary for Mr. Brown's helper on February 7 
to receive training. Mr. Brown's three helpers on February 8 
and 9 did not receive radiation training. 

Item 3. The health and safety measures taken were appropriate. 

Item 4. Survey data was collected. No water samples were necessary. 
Dosimeters v/ere not issued. 

Item 5,6. Fulfillment of these recommendations depends upon resolution of 
. the proper designation for the contaminated material. 

Item 7, Smears were taken from contaminated flooring on the second floor. 
It was not observed that smears were taken elsewhere on the second 
floor or on the first floor. 

Item 8. Representatives of the City of Chicago, the Illinois Department of 
Nuclear Safety and the U.S. Environmental Protection Agency were 
allowed to observe and monitor activities. 

Attachment 

cc: Ted Kason, City of Chicago 
Paul Eastvold, Ken Barat, IDNS 
July Goode, lAG 
Jim Smith, 161 East Grant Associates 
Eli Pijpti Radiation Safety Services 



February 7, 1984 
Location #1 
^ 44 uR/hour 

1 space = 15 minutes 

I I Pressurized Ion 
Chamber Location 
See Figure 1 

February 8, 1984 
Location #2 
/̂  73 uR/hour 

February 9, 1984 
Location 

Figure 2: Gamma-ray Exposure Rates - Pressurized Ion Chamber Results 



APPENDIX A 

City of Chicago Letter 

to 

161 East Grand Associates 



D R A F T 

City of Chicago 
Harold Washington, Mayor 

Deportment of 
Inspectional Services 

Horry L Manley 
Acting Commissioner 

City Holl, Room 900 
121 North LoSolle Street 
Chicogo. Illinois 60602 
(312) 744-3401 

December 16, 1983 

To the Owner of Record 
161 East Grand Avenue 
Chicago, IL 60611 

Re Radioactive Thorium Radiation 

The Department of Inspectional Services has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern mantle 
manufacturing prior to 1936, in the building at 
161 East Grand Avenue. 

To protect the health of any construction workers, 
occupants, guests and general public from excessive 
radiation, it is recommended that your files contain 
certified evidence of adherence to the following 
precautions. 

1. That all repair work was done in 
conformance with "Illinois Rules and 
Regulations, for Radiation Protection", 

. Parts A & D issued by the Illinois 
Department of Nuclear Safety. 

2- That all workers have been informed 
concerning the nature andpossible 
hazards involved. 

3. That appropriate health and safety 
measures were instituted to: 

a. protect workers and other 
building occupants and 

b. Assure property in the building 
is not further contaminated. 

4. That survey data was collected for 
alpha, beta and gamma or,other radia
tion measurements of air and water 
samples, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thorium waste, plus the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmental Protection Agency. 
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That the name and address of the 
disposal site did conform to the ban 
on dumping of any radioactive waste 
within the City of Chicago pursuant 
to section 17-6.2 of the Municipal 
Code of Chicago. 

That minimum representative smear 
samples from surfaces on the 1st and 
2nd floors of the building were taken 
to substantiate work related wastes 
were not further spread throughout 
the building. 

That representatives of the City of 
Chicago, the Illinois Department of 
Nuclear Safety and the U.S. Environ
mental Protection Agency were allowed 
to observe and monitor the construction 
work during the critical demolition 
period ̂  

Sincerely,' 

r?7 '̂V 

T. T. Kason 
Deputy Commissioner 



REGION V 

AIR MANAGEMENT DIVISION 

RECORD OF TELEPHONE CONVERSATION 

DATE: February 24, 1984 

RECORDED BY: La r ry Jensen 

NATURE OF CALL: X INCOMING 

TIME: 10:00 A.M. 

TALKED WITH: El i Port 
Radiation Safety Services 

OUTGOING 

SUBJECT: ^&^o of 2/21/84 on Renovation Activities at the Lindsay Light Company Building, 

Chicago, Illinois 

SUMMARY: Mr. Port called to point out that a statement in my 2/21/84 memo to Gary Gulezian 

was incorrect. Page 2, paragraph 3, contains the sentence "Mr. Brown's helper did not 

receive training." Mr. Port states that this person did receive training and that his 

signature is on the course sign-up sheet^ • 

FOLLOWUP ACTION: Copies of this Record of Communication will HP <:pnt tn thnco whr, V^P.-O-JWOH 

copies of the 2 /21/84 memo. 

COPIES TO: 



' m KERR-MCGEE 
KERH- McGEE CENTIR • P.O. BOX 25861 • OKLAHOMA CITY, OKUHOMA 73125 

November 30,1999 

BY FEDERAL EXPRESS 

Mr. Ronald Steele 
% EKO, Second Floor 
205 East Grand Avenue 
Chicago, IL 60611 

Re: 161 E. Grand Avenue, Chicago, Illinois 

Dear Mr. Steele: 

This letter is simply to confirm the arrangements that have been m^de with your consultant, Eli 
Port, concerning removal of certain radiological material from your building at 161 E. Grand 
Avenue, Chicago, Illinois. Kerr-McGee Chemical L.L.C. ("Kerr-McGee") agrees to reimburse 
the costs, up to a maximum of forty thousand ($40,000.00) for waste profile testing as required 
by a licensed disposal site and the transportation of such material to, and its disposal at, a 
properly licensed disposal site. Your contractor under your supervision will perform the work, 
and you will pay all other costs associated with the remediation. Kerr-McGee understands that 
you are the owner of the aforementioned real property. 

It is agreed by you that Kerr-McGee's undertaking to reimburse these costs does not constitute 
an admission or a denial by Kerr-McGee that it has any liability or responsibility for the presence 
of radiological material at or about the property at 161 E. Avenue or for its remediation. 

I would appreciate it if you would countersign this letter and return it to me. 

Very truly yours, 

. y ^ / i > . 

George D. Christiansen 
Vice President 

AGREED TO: V U ^ A ^ ^ ^ S i x J y 
Ronald Steele, ©WNgR" f | v A N » ^ \ C? ^ C . O^^Htih (V4.^c ;As. :> 

Dated 

cc: Mark Krippel 

BCC: W.O.Green 
T.P. Goresen 

> / •̂ /<PO 



ADCO Seri/ices, Inc. 
17650 Duvan Drive, Ilnley Park, IL60477 • (708)429-1660 FAX (70B) 429-9759 

imvuiUE 
# 064410 F'age 1 of 1 ' 

CUSTOMER , , p , . 5 „ c , | n T 

ORDER NO. v | - f < . B H L t l . . . .1, 

LOT NO. C i : l - 0 1 8 3 

DATE I2 i5/1 l..'iSiZi 

RSSI 
fiTTN ELI PORT 
6.3X9. W. OfiKTOM STREET 
MORTON GROVE I L fr0^153 

. lb: l GRAND A S S O C I A T E S 
l t . : i . EAST GRAND 
CHICAGO I L 

TERMS: 

/ y y 
Net 10 

A c e o u n t Num bBv^; .JSSE 

• nESCHIPTIQN'AND-SIZE-DF-CbNTAINER. .L- . .D/^TE. :OF-PICK-UP. 

1 , :330. 0 0 Ea 

F. E . I . N . #3&-£&5£:aB5 

0 5 / 1 0 / 0 0 

SPECIAL REMARKS.OR .COMMENTS, 

DISPOSAL OF SOLID RUBBLE 

1, 330 LBS. i:? 7. 7S/LB-

PLEASE RETURN G G n u ov^ r r v m n-j-^KjrK-mvivtctx 

7 . 11 10 , 3 0 7 , 50 

DISCLAIMER: Title to all materials whicti were previously owned tiy the customer or supplier contained In waste 
furnished (or bijrlal as listed on ttiis form or under this contract shall be deemed lo be vested In Adco Services, Inc, 
upon delivery to our facilities or placed aboard our vehicle. The customer or supplier shall have no right lo the 
recovery ol any material contained In such waste nor any credit for their potential value. M special nuclear material 
(SNM) in quantities greater than 1 gram or source material greater than 1.000 kilograms that are being transfered, 
form &pr. 7^1 miinl tin nnmnlfltnd Our R.IS. letters are VBO. 

MAKE CHECKS PAYABLI 

ADCO SERVICES, INC. 
P.O. BOX 1129 

TINLEY PARK, IL 60477 

TOTAL 
AMOUNT 

1 0 , 3 0 7 . 5 0 J 



ADCO Seri^ices, Inc. 
17650 Duvan Drive. TInlev Park, 1L60477 * <708) 429-1660 FAX (708) 429-9759 

R S S I 
ATTN E L I PORT 
fc31£ W, OAKTON STREET 
MORTON GROVE I L 6 0 0 5 3 

# 0 f o 4 4 l D P a g e 1 Uf I 

CUSTOMER , , r r Q y , n i P i T 

ORDER NO. v E i - ^ B A L L L . L 

LOT NO. 0 1 - 0 1 8 3 

DATE i2'5/l 1/00 

161 GRAND ASSOCIATES 
161 EAST GRAND 
CHICAGO IL 

TERMS-
Net 10 

A c c o u n t Number ; '.bfii-2 

DESCRIPTION ANO H i l l . OF CONTAINER 

1,330.00 Ea 

E . I . N . # 3 6 - £ 6 5 £ 6 35 

DATE OF PICK-UP 

0 5 / 1 0 / 0 0 

SPECIAL REMARKS OR COMMENTS 

DISPOSAL OF SOLID RUBBL 

1,330 LBS. C? 7. 75/LB, 

PLEASE RETURN GOLD COPY WITH YOUR PAYMENT 

7. 75 10, 3 0 7 . 5 0 

0ISGLAIK4ER: Title to all materials which were previously owned by the customer or supplier contained in waste 
furnished for burial as listed on this form or under this contract shall be deemed lo be vested In Adco Services. Inc. 
upon delivery to our facilities or placed aboard our vehicle. The customer or supplier shall have no right to the 
recovery of any material contained In such waste nor any credit for their potential value. If special nuclear material 
(SNM) In quantities greater than 1 gram or source material greater than 1,000 kilograms that are being translered. 
form AEC 741 must be completed. Our R.IS. iellere are VBQ. 

MAKE CHECKS PAYABLE TO: 

ADCO SERVICES, INC. 
P.O. BOX 1129 

TINLEY PARK. IL 60477 

TOTAL 
AMOUNT 1 0 , 3 0 7 . 5 0 



ADCO Serk'ices, Inc. 
L J L l7650DuvanDrlve. Tlnley Park, IL60477 • (708)429-1660 FAX (708) 429-9759 

•/f 

• . J 

R S S I 
ATTN El_I PORT 
ifi31G W. OAK TOW S T R E E T 
MORTON QROUK;;' I L bt; ; i0S3 

INVOICE 
« ' a b . 4 4 i 6 P a r t e 1 y 

CUSTOMER 
ORDER NO. VEj ' iBf- i Hi. , r-.i... .1. 

LOT NO. ijii i s i s a 

DATE i2i5/ 1 i /©i?! 

K> t • GRA^iD A S S O C \ ft-jP.b 
I f c l E A S T BRAND 
Cl-UCftGG I L 

TERMS: 
Mtfj,' 1.0. 

A c c : o u r ) t Nu inbe r - ;; 3 5 S S 

OESCRIPTION AND SIZE OF CONTAINER DATE OF PICK-UP 

•;©. i^a E « 

F . E i'l. i L ; b S a B 9 5 

0 5 . / i ei./ i£i& 

SPECIAL REMARKS OR COMMENTS 

D I S P O S A L OF G O L I D Rl?BB 

I , 3 3 S T . . 8 S . 9 •?„ 7 5 / L & . 

/ 

I y 1 :̂ I 

i ' y I 

PLEASE RETURN GOLD COPY WITH YOUR PAYMENT 

L̂  SM^ .J& 

DISCLAIMER: Title to all materials which were previously owned by the customer or supplier contained in waste . 
furnished tor burial as listed on this form or under this contract shall be deeme^ to be vested in Adco Services, Inc. 
upon delivery to our facilities or placed aboard our vehicle. The customer or supplier shall have no right to the 
recovery of any material contained in such waste nor any credit lor their potential value. If special nuclear material 
|SNM) In quantities greater than 1 giam or source material greater than 1,000 kilograms that are being translered, 
form AEC 741 must be completed. Our R.I.S. letters are VBQ. 

MAKE CHECKS PAYABLE TO: 

ADCO SERVICES, INC. 
P.O. BOX 1129 

TINLEY PARK;.IL 60477 

:i )5'i. 3 0 7 . : -iitZi 

TOTAL 
AMOUNT ;i.i?i,, 3 0 7 „ 5 0 f 
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OATE OF EXAM3 ^-^/i-^?^ :_ 

In accordance with the Department of Labor Standards 
1910.134 and O.S.U.A. standards 1920.50 (m) U) regarding 
medical surveillance. 

Thft Aahaa fcoa p) iy i t i f»al F o r t h f i SJOOXM OafflSd flXamJnflfll 

cnntainad; 

Annual Madioal Hiato^QueationnaJLra ^ 
Binployinant Physiaal j ^ 
Pulmonary Function Toat X 
Chest x-ray _______ 

The results of the medical examination of the above examinee 
have been reviewed. No medical conditions were detected 
which would place the individual at a health risk in 
continuing duties wliere pos-sible asbestos exposure exists. -

In accordance with O.S.H.A. requirements^ I have informed 
the above naiaed individual of the results of his/her medical 
examination. 

The complete medical examination report and x-ray (if 
required) on the above named individual will be released and 
forwarded to the employer pending final conclusion and 
interpretation of any additional medical data collected 
during the examination. 

We have determined that the examinee can perform work while 
wearing respiratory protection. 

V Physician's Name (Print) 

MftY- l1-2000 08 :59 3124212369 93̂ - P-^S 
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DEM Services Incoiporated — Respirator FIT TEST SUMMARY 

employee Signature; _̂  [ JXLw.^ >^d»ww%L. o^./2y^^Af 

Empfoyee printed Name: ^ / J B t A S t <Ak ja i )A SSN: ^ £ > T ' ' ^ 4 > - 0 ^ ^ 

Person Conducting Test 
(Signature): 

Person Conducting Test 
(Printed Name): /iifjUA^ T^rPe/JAAJzA 

Respirator Selected: 

Manu^cturer. MSA Size (efret« 0n«): 

MSHA/NIOSH Approval #. TC-21C-495 

S 

Type of Te^t Conducted: Qualitative 

Tasting A9«nt Used: Smoke Irritant 

c ^ 
Model: FULL FACE 

PAPR-4S78S 

Expiration Data: 4^^^ 

MfiV- l1-2000 0 ^ : 0 0 3124212369 93Ji P.03 
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W^RTfl! 

mm*"-
TELEPHONE (312)641-1449 FAX (312)^4714 

^..•••.;'::-^^'^:"^iSJtVi»iBBtJf:: • . .-

I MiCHiriAN A ^ ^ U E 
SLITE 1 « 0 
CHK:ACO.!LMWi cmcAcai 

PHOKE (77J) TtT^OWl FAX |TD^ 1«T.}2)$ 

OOCTnSBSTATXOSf: VMDZCXL VXSMUS VOft IkSSSSTOa KSIfÔ nyL 
MR) aZSySltASOX t788 

Cadtt ^ 

Haaa 

Ur.<^^^ 

^tv;f\ (̂ c..VA(o 

£xaa Data 

Age , 

VV-̂ -̂'=tCi 

-26. Sflue (MJ F 

Dat« of Birth  Social Security I  

7Z72I8SS CRZTZRZA 

1. This is to certifyr in accordance vith the OSKA Asbestos 
Standard, 39 cfR 1926.58 (M)-(l) (2) (3) and (4) and 29 CFS 
1910.1001, I have examined the above mentioned individual; 

2. Based on ay findings, I have detamined this individual 
nay use a respiratory device while perfor&ing his/her required 
employment services; 

3. The results of ay examination have not detected a 
medical candition which would place the employee at an increased 
risk of material health impairment from exposure to asbestos; 

4. In accordance vith OSHA requirement^ I have informed the 
above named individual of the results of his/her medical 
examination and of any medical condition t:hat may result from 
his/her exposure to asbestos, and 

5. I have inforaed the above named individual of the health 
risks involved in smoking, of synergistic relationship between 
cigarette smoking and asbestos exposure in producing lung cancer, 
and that cessation of smoking will reduce the risk of lung 
cancer. 

FElTSXCZAK'a A7PJ107AI. 

Zt is my medical opinion that the above-named individual is 
medically fit to engage in asbestos removal and wear respiratory 
protective equipment as required by the Illinois Department of 
Public Health (Asbestos Abatement Act: Rules and Segulat:ions, 
Section 855.60} and OSHA 29 CFR 1926.5d M (1) (2) (3) (4) and 
OSHA 29 CFK 1910.1001., 

Physician's Signature Date ^̂ -̂ >>-̂ >Si 

MflY-ll-2000 09 :00 3124212369 93 i P. 04 
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DEM Services Incoiporated — Respirator FIT TEST SUMMARY 

jEmptoyee Signature: Data: * i ' 1 1 - O O 

Employee Printed Name: ^ a t t j f k f ^ J ^ < T y / / A J « ^ ^ l \ : ^ ¥ S ^ S ^ / 7 9 9 

Person Conducing Test 
(Signature): 

Person Conducting Test 
{(Printed Name): 

^ J ' e ^ ^ i d ^ 

Tl^l n MJJia,^ 

Respirator Selected: 

Manutoturer ^ 0 ^ 

MSHA/NIOSH Approval #: TCMO^SS 

Type of lest Conduclad: Qualitative 

Testing Agent Used: Smoke irritant 

SizefcMaOM): 

Modeh. FULL FACE 
PAPR-4$7S5 

Expiration Date: io- n-OQ 
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Location 
or Name 

Outside 

Inside 

Hernandez 

Castillo 

Port 

RSSI 
Number 

1094 

1095 

1096 

1097 

1098 

a Activity 
(mci) 

1.7E-05 

2.7E-05 

1.4E-06 

9.4E-05 

7.2E-06 

Duration 
(min) 

340 

340 

332 

332 

336 

Duration 
(hours) 

5.7 

5.7 

5.5 

5.5 

5.6 

Flow 
(Ipm) 

9.35 

9.43 

1.96 

1.93 

1.94 

Volume 
(ml) 

3179000 

3206200 

650720 

640760 

651840 

mci/ml 

5.35E-12 

8.42E-12 

•2.15E-12 

1.47E-10 

l.lOE-11 

mCi-hr/ml 

3.03 X 10 "•'•̂  

4.77 X 10 '-^-^ 

1.19 X 10 "-̂ ^ 

8.12 X 10 "•̂ ° 

6 . 1 9 X 1 0 "•'••'• 

\400001\iaigrand\161grand.xls 
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ADCO 
Services. Inc^ 

Agreement, 

Adco Services, Inc. reserves the right to open, inspect, and sample the 
contents of containers we accept for disposal, and if found to be other than 
stated on the Uniform Low-Level Radioactive Disposal Manifest, we will 
charge for any repackaging, the difference in disposal costs, or return the 
material to the generator. 

ADCO SERVICES. INC. 
Company 

Signature 

/ 0 / g ^ ^y^J^ j ^ ^ * - ^ jf-jrs-t.->t.-i.,4-*-=:ti.j-

Generator 

Signature 

r y ^ i 
Title Title 

^.2- - / o c:t-y> o ~ / ^ 

Date Date 

17650 Duvan Drive • Tinley Park, Illinois 60477 • (708) 429-1660 • Fax (708) 429-9759 
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SHIPPING PAPER 

EMERGENCY TELEPHONE NUMBER (Ineltide Aro. Coda) 

ORGANIZATION 
1S1 PARTNERS 

IS THIS AN -eXCLUSrVE USE" SHIPMENT? 

fl XJ I'ES 
NO 

DOES EPA REGULATED 
WASTE REQUIRING A 
MANIFEST ACCOMPANY y 
THIS SHIPMENT? L l l J 
II "y..."provld. Manif.st Numb.r - - ~ 

3. TOTAL NUMBER OF 
PACKAGES IDENTIFIED 
ON THIS MANIFEST 

EPA MANIFEST NUMBER 

IU>I G-. Q iUSr fO 4-A*«>L'i''Y--e—:f 
5. SHIPPER - NAME AND FACILITY 

i t a m t i u ^ 6 iron THE ACCOUNT OP 
ADCO SERVICES. INC. 
I l l EAST ORAND 
CHICAOO. IL 

SC PERMIT SHIPMENT NUMBER 
Q\.0\n L 

CONTACT 
ELI PORT 

S CARRIER - Nam. and Addrass 
ACCOM EXPRESS. INC. 
17BfiO DUVAN DRIVE 

TINLEY PARK. IL CM77 

CONTACT 
BOB BASSETT 

SIGNATURE;^ Authomad carriBr acfinm/ladging wsjis roc.ipl 

SHIPMENT I.D. NUMBER 
014111 L 

GENERATOR TYPE 
(Spacfyl 1 

TELEPHONE NUMBER 
Onclud. Araa Cod.) 

847.96S.1999 

EPA I.D. NUMBER 
ILD O472073M 

SHIPPING DATE 

TELEPHONE NUMBER 
(Include Area Cod.) 

7gB-4Z9^Q19 

<S^re>—<i'^ 

7. FORM 540 AND S40A 
FORM 541 AND 541A 
FORM 543 AND S42A 
ADDITIONAL INFORMATION 

OF 1 PAGEfS) 
1 PAGE(S) 

Nooa PAOE(S) 
Nsn. PAQ£(S) 

«. CONSIGNEE. Nam. and Fael% AddresB 

AOCO SERVICES. INC. 
irsSODUVANORIVE 

TINLEY PARK. IL 80477 

SIGNATURE - Autfierizad cotjaigtige acknowladging wajto recaipt 

O f ' O I s>s 

MANIFEST NUMBER 
(Usa this numb«r on all continuation 

poffes) 
01.0181 L 

COWTACr 
LEN WARBIANY 
tELEPHONE NUMBEROKludB AIB« Coda) 

708-429-1660 

10. CERTIFICATION 

This 'a to certifjr that ths hersitKnamed matsriats u n property dMSiDsrl. describtfd, MCkagad marked and labeled and an 
)n propar condition for tranipottallcin scconlmg tD the appltcabta regutalioni ol the Oapartnient of TransportsUan. TMs aisc 
c«rtifiss that the matertals artt claistnad, packagfd, marked, and labeled and u» In proper condition for tranxportalion and 
dispoeal as dasdibttd in aeconfmce wHh (h« requirements of lOCFRPam 20>nd 84, or equtvalenlKtata regulallonj 

AUTHORIZ&O ̂ (G^ 

y SZr-. 
TraE DATE 

11 u.s DEPARTMENT OF TRANSPORTATION DESCRIPTION 
[Indudins proper shipping nama. hazard clait, UN ID niimbct, 

and any additional Inlonnatlon 

12. 
DOT LABEL 

"RADIOACTIVE" 

13. 
TRANSPORT 

INDEX 

K. 
PHYSICAL AND 

CHEMICAL FORM 

IS 
INDIVIDUAL 

RADIONUCLIDES 
TOTAL PACKAGE ACTIVITY 

MBq mCi 

17. 
LSA/SCO 
CLASS 

ia. TOTAL WBGHT 
OR VOLUME 

(Use approprbtt units) 

19. IDEKTIFICATION 
NUMBER OF 

PACKAGE 

RBH'IIBaULAIIiUWAI'UWAL 200. LBS; 7.1 PTa 

J J -
014l193.a> ^ ^ 

tN«IMillPm)a«TPfljl|IATEItlAL 

/7>-g'/7;/».£rr V -e ^tiA>y..5^vt<L ./-c>4. A^^^S^J "7. U M ^ ' . 

solid RUBBLE 200. LB3| 7.6 PT3 

(hrr?i iJ>' ' tcnu^ AMvre^ '> r l ~ .L£ . * n ^ s . p ^ O i u ' l - t i l . 

Solid RUBBLE 
j y 

200. LfeS: 7.0 PTl 

TtmR«RB»«tATen lyiATcniAL Solid RUBBLE 
l ^ ^ 

200. LBS; 7.1 FT9 X.01S9JI4 

NON.REOULATED MATERIAL SolM RUBBLE 200. LBS; 7.6 PT3 I o l 

t all datA-tet t o ^ lit FOR CONSIGNEE USE ONLY 

Packages listed as "NON-REGULATED" 
MATERIAL" on this manifest are 
classified in accordance with 49 CFR 
173.403 (Defuiilion of Radioactive 
Material), These materials must still be 
disposed of at a licensed disposal facility. 

20. Customef lapiasenls and warrants ttiat all dal*tet r^^ir t Uila Unilorm Lo«^4.evel Radioactive Manifest Is Inie and conect in all rMpocts. 

O r t / ' T g ' l g ^ Slcnalura-t- ^ ^ 

Tltla and Organization'. 

Telephone Ho. { )_ 

FORM 540(10.96) 
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FORM 541 AOCO SERVICES, INC. 

UNIFORM LOW-LEVEL RADIOACTIVE 
WASTE MANIFEST 

CONTAINER AND WASTE DESCRIPTION 

Additional Nuclear Regulatory Commission (NRC) Requireinents for Control. 
Disposal of Radioactive Waste 

DISPOSAL CONTAINER DESCRIPTION 

NUMBER OF 
PACKAGES/ 
DISPOSAL 

CONTAINERS 

NET WASTE 

VOLUME 

NET WASTE 

WEIGHT 

l>> 1000.0000 

t. MAWirasT T O T A L S " 

SPECIAL NUCLEAR MATERIAL fpramsT 

NP 

U-23S 

NP 

ALL N U C U D E S 

CONTAINER 

IDENTIFICATION 

N U M B E R / S C 

PERMIT 

CONTAINER 
DESCRIPTION 

(Sao N o t . 1 & 
Note IA ) 

VOLUME 

(m3l 

a. WASTE 
AND 

CONTAINER 
WEIGHT 

Otg) 
(IM 

SURFACE 

RADIATION 
LEVEL 

mSv/hr 

mrerrVhr 

10. SURFACE 

CONTAMINATION 

MBq /100cm2 

d p n V 1 0 0 a n 2 

WA: 
PHYSICAL DESCRIPTION 

- WASTE 

DESCRIPTOR 

(See Note 2 

& Note 3A} 

U APPROXIMATE 
W A S T E 

VOLUMe(S) IN 
CONTAINER 

(FT3) 

^•-^^J.l=^.^.l:llJ^tiTflmagTilnv).^-^lJa^JjJl;l.l.l^^r^m3F 

13. 
SOLIDIFICATION OR 

STABILIZATION 
MEDIA 

(Sao Nolo 3 
6, Nota 3A) 

(Vgs) 

Obs) 

2. MANIFEST NUMBER 
01-0183 L 

3. PAGE 1 OF 1 PAGE(S) 

4 SHIPPER NAME 
181 PARTNERS /FOR THE ACCO 

SHIPMENT ID NUMBER 
01-0183 L 

14. C H E M I t ^ L DESCRIPTION 

CHEMICAL FORM/ 
CHELATING AGENT CHELATING 

AGENT 
• IF>0.1% 

RADIOLOGICAL DESCRIPTION 

INDIVIDUAL RADIONUCLIDES AND ACTIVITY (MB<D AND 

CONTAINER TOTAL, OR CONTAINER TOTAL ACTIVTTY 

AND RADIONUCLIDE PERCENT 

RADIONUCLIDES MBo 

19. WASTE 
CLASSIFI
CATION 

A S - a a s s A 

Stable 
A U C I a s s A 

Unstable 
B-ClassS 
C-Qaas C 

l e t EAST GRAND 
CHICAOO, IL 

J :> 
100 

100 
AU 

01.0183-02/ 

I C I EAST GRAND 

CHICAOO. IL 
. O ^ 

3.1= 

Th.232 

Subtota l 

Total 

1.00DOB.Q1 

LOOOOEMII 

1JID00E.01 

01.0183.03/ 

101 E A S T O R A N D 

CHICAOO, IL 
. « > ( 

100 

100 

/ . O 

Ttl<232 

S u b t a l i l 

To ta l 

B.OOOOB-02 

E.0000E.a3 

B.OOeOE-02 

01.0183-04; 

1C1 EAST ORAND 
CHICAOO, IL y y . 

lOo 

100 

R U B B L B N P 

•>-0 

1.8SOOE400 

USOOE'tOD 

1.K0OE-KIO 

01-0183-00 O J 

161 EAST GRAND 

CHICAOO, IL , 0 0 1 . 
100 

100 

y i y 
Sh lp r ra i i t To ta l c 

NOTE 1 : C o n t i l n t r D K s r i p t f o n Cod«s. For c a n t i f n v r s / 

wastB r tq i l i r l t i g d i sposa l In appravv t l f t n i c tu r i i l e v t r -

pael(« tha n i rmt r lea l e o d t n w s t ba f ^ l l owad by ' - O P . ' 

1. Wooden BoK or Crate 

2. M a U l Box lO. 

3. PtaKtic Drum or Pail i 1. 

4. Metal Drum or Pail 12. 

5. Metal Tank or Liner 13. 

fl Cof^crete Tank or Liner l o . 

7. Polyethlene Tank or Linar 

S. Piberglass Tank or Liner 

Oernlneralizer 
Gas Cylinder 
Bulk, Uhpeckaged Waste 
Unpackaged Cornponents 
High Integrity Container 
Other. Describe m Rem 6, 

or additional page 

Nota I A : Bamwa l l Speci f ic C o n t i l n a r Descr ip t ion 

Codas. (Choose otia code as r m y ba appl icable.) 

A High Integrity Container - PoFy 

B High IntegHty Container - Poly with Steel Shell 

C High Integrity Drum C>«rpack • Poly 

D High Intagrity Conta iner-Sta in less Steel 

E High Integrity Conta iner . Fiberglass 

F Liner - Steel 

20. Charcoal 

21 . (ndnBra torAsh 

2 2 Soil 
23 Gas 

2 1 . Oil 
25. Aqueous Liquid 

2S. Filler Media 

27. Mechanical Filter 
28. EPA or State 

Hazardous 

29. Demolit ion RutAle 

3 1 . Anion Ion-exchange Media 
32. Mixed Bed Ion-exchange Media 

33. Contaminated Equipment 
34. Organic Liquid {except oil) 

35. Glasswara of Labiware 

36 Sealed Source/Device 

37. Pa ln to f Plal ing 

36 Evaporator B o t l D m t / S l u d g u / 

Concentrate* 

39 Compactible Trash 
40. Noncompacbble Trash 

4 1 . An lmelCercaas 
4 1 Biological Material (except 

animal carcass) 

43. A c t M t o d Material 
59. Other. Oescrjtw in i tem 11, 

or additional page 

Note 2A: Barnwe l l SpecMe 

W a s U D e s o r i p U r Codas 

(Choose al l appt leebia eode<.) 

Oewatered 
Solid 

Combust ib le 
Norv combustible 
Air Filtration Filters 
As twstos 

i rDovs. ( b i i a v s v up n H i r e * wn icn p n 
by v e l u r m . i F e r media i m e f i n g d ispos 
s n e t u r a r r t a b l l t v reqiMrermiRs, d ie n 
e o r i l m u n be fol lowef l by " - s ~ and Via 

Nota 3 ; SolidKleatlDn end Stabi l tzat loa Media 
Codes . (Choose up tb th ree wt i leh predorr inets 
•• ' ' ' " " — • " - • p o i i l s i t * 

Ie numar lca l 
- - - . , - the media 
v e o d o r a n d brand aennemus ta tse be Ident i f ied 
in D e m i ) . Code IdOsNONE REQUIRED. 

SolldtneatJdft 

90. Cement 

9 1 . Concrete 
(encapsulation) 

9 Z Bitumen 

83. Vlnyt Chloride 

94. Vinyl Ester Styiene 

90. Other. Describe 

In item 13. or 

additional page 

100. None Required 

N e t * 3A: Ban tw^n Spectfte 
Sol id i f icat ion ani l 
etabtt faadon Madia Codes 
(Choose Ih ts e e d * V 
app(leabls) 
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1.0 SITE DESCRIPTION 

The Lindsay Light Company Building is a four story commercial 
building located at 161 E. Grand, at the corner of Grand Avenue and 
St. Clair Street, in Downtown Chicago, Illinois. Grand Avenue is 
about one-half mile north of the central Chicago "Loop" area. The 
geographical location is 41" 53' 30" north latitude and 88" 36' 30" 
west longitude (See Figure 1 for site location) . The site is 
currently being occupied several companies including audio/video 
production companies called Optimus and Streeterville Studio, Inc. . 

2.0 SITE HISTORY 

The Lindsay Light Company manufactured incandescent gas mantles for 
home and street lighting in this building from at least 1910 until 
1936. Lindsay Light moved to West Chicago and was later purchased 
by American Potash, which was later purchased by Kerr McGee 
Chemical Company in 1967. The principal ingredient in gas mantle 
manufacture are the gauze mantle bags which were dipped into 
thorium nitrate solution. Small amounts of cerium, beryllium and 
magnesium nitrates were also used. The present owners of the 
building, Browne and Storch, a real estate firm, purchased the 
building in 1978. 

In August of 1981, The building owners attempted to decontaminate 
part of the second and fourth floor. The building owners hired 
Radiation Safety Services (RSSI) to determine the contaminated 
areas. RSSI identified areas of gamma dose rate at one meter above 
the floor in the building. Any readings above 100 micro-Roentgen 
per hour at one meter above the floor were candidates for 
decontamination. The building owners supplied the laborers and 
tools to assist RSSI in decontamining the second and fourth floor. 

After the area of oak floor was determined to be contaminated, the 
floor was removed. All subflooring found to be contaminated was 
either removed or chiseled down a half inch. The decontamination 
was only performed on occupied work areas. 

During June of 1983, as part of the U.S. EPA survey, 7 film badges 
were placed at specific locations of concern to collect dose 
measurements. The range of the 25 day gross dose equivalent ranged 
from minimal (5 badges) to 20 millirem (2 badges) . 

In February 1984, The building owners began reconstruction on the 
second floor. Prior to performing the reconstructioning project, 
RSSI conducted one hour training on radiation and collected wipe 
samples at the areas of concern. RSSI surveyed the area while the 
removal of the contaminated material was being conducted. 
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3.0 SITE ASSESSMENT 

At 1700 hours, on June 2, 1993, U.S. EPA On-Scene Coordinator (OSC) 
Verneta Simon, U.S. EPA Emergency Response Team (ERT) Art Ball, 
U.S. EPA Air and Radiation Division (ARD) personnel Larry Jensen, 
Betsy Karr, and Michael Murphy, Illinois Department of Nuclear 
Safety (IDNS) representatives Tim Runyon and Vince Muzzalupo, and 
Technical Assistance Team (TAT) member Ron Bugg met with the 
building manager Ron Steele of 161 E. Grand Associates to perform 
a site assessment using gamma survey meters. The meters used were 
Micro-R meters, Ludliim Model 19 (measuring in micro-Roentgens per 
hour), radiation count rate meter with a sodium iodide (Nal) probe 
(measuring in counts per minute (cpm)) and a radiation count rate 
meter with an alpha probe (cpm). The four floor building, plus a 
basement was divided into floors to conduct a survey readings 
throughout each floor. 

At 1745 hours, the group began to perform monitoring of the third 
floor with the micro-R meter and radiation monitors using a Nal 
probe. Due to the Ludlvim Model 19 crystal over response to 
thorium, the levels were compensated by dividing the readings by a 
factor of 2. The correction factor was determined by .comparing the 
results to other comparable instruments. All readings are gross 
exposure, no background, subtraction, and are measured at contact. 
The background for the area was determined to be 6 micro-R/hr for 
naturally occurring radiation. The micro-R meter reading of the 
northwest corner office was as high as 95 micro-R/hr and 110 in a 
studio area near the west side of the building (See Figure 3 for 
third floor results). During the surveying of the third floor, The 
main party split up into two groups. OSC Simon, ERT Ball, IDNS 
Muzzalupo, and TAT Bugg (group 1) prepared for surveying the fourth 
floor. The remaining individuals (group 2) continued to survey the 
third floor. 

At 183 0 hours, group 1 began surveying the fourth floor. Group 1 
could only perform a partial survey on the fourth floor due to the 
recording session in the booth located on the east section of the 
floor. The area where work was performed by the building owners 
contractor in 1987 to remove an area of contaminated material, had 
a reading of 3 50 micro-R/hr at floor contact and 2 00 microR/hr 
waist high (See Figure 4 for fourth floor results). 

At 1900 hours, Group 2 conducted the survey on the second floor. 
The northwest corner office had high readings of up to 300 micro-
R/hr. A window of the east adjacent room from the corner office 
had readings of 80 micro-R/hr (See Figure 2 for second floor 
results). 

At 1920 hours, group 1 began to survey the first floor. Ron Steele 
requested the survey be performed away from the northeast section 
of the floor due to a client presentation that was taking place in 
that area. Group 1 began to survey the front lobby and the 



secretary area in the northwest corner of the floor. The reading 
near the secretary was 100 micro-R/hr. The lobby area ranged from 
30 to 75 micro/hr (See Figure 5 for first floor results). 

At 2000 hours, group 1 began to survey the basement area.. The area 
of concern in the basement with the highest gross exposure rate was 
measured on contact with a concrete plug in the chimney. The 
micro-R survey indicated level of 2,250 micro-R/hr at contact of 
the chimney and 250 micro-R/hr at one meter away from the chimney 
(See Figure 6 for basement results). 

At 2015 hours, group 2 completed the second floor survey and 
assisted group I's survey of the basement. Near the central area 
of the basement where recordŝ ,, were kept in storage, the micro-R 
read 20 to 100 uR/hr. Readings of 18 to 20 micro-R/hr were found 
near the freight elevator. Group i also surveyed the stairs 
leading into the building area (See Figure 5 for result). 

At 2040 hours, the OSC, ERT member, ARD representatives, IDNS 
representatives, and TAT went wer "^the results with the building 
spokesman Ron Steele. It wa^ suggested that due to the high 
readings from the chimney, the janitor's supplies near the chimney 
should be immediately relocated. After the meeting the groups left 
the site at 2100 hours. ••''̂ •" 

On June 30, 1993, 12 thermoluminescent dosimeter (TLD) badges were 
placed near occuppied work areas throughout the four story building 
for one month. 

4.0 ANALYTICAL RESULTS 
• # • 

The results of the survey revealed the presence of radioactive 
material in flooring and chimney which potentially contains 
contaminated waste ash. Earlier work performed by the building 
owner's contractor determined that the thorium materials appeared 
to have been absorbed into porous flooring material and possibly 
spread due to flood caused by a leaking roof. The analytical 
results were not available for the wipe sample and the TLD badges. 

5.0 DISCUSSION OF POTENTIAL THREATS 

The conditions at the former Lindsay Light site at 161 E. Grand, 
Chicago, Illinois that may warrant a removal action, as set forth 
in paragraph (b) (2) of Section 3 00.415 of the National Contingency 
Plan (NCP), included: 

Actual or potential exposure to nearby populations, animals, or the 
food chain from hazardous substances or pollutants or contaminants; 
The site investigation with micro-R meter indicated substantially 
elevated levels of radioactivity in several areas throughout the 



building. Gamma-ray emissions from the radioactive thorium decay 
series producing potential human exposures will continue as long as 
contaminants remain in the building. Continual gamma-ray exposure 
increases the risk for cancer due to ionizing radiation. Thorium 
dust may cause an increase chance of developing cancer of the lung 
decades after being exposed. Ingestion of thorium can increase the 
risk of liver cancer. Thorium radiactively decays to radon-220 and 
then to its decay products. Radon-220 decay products con increase 
thr risk of lung cancer. 

Other situations or factors that may pose threats to public health 
or welfare or the environment. 

Due to the contaminant of concern, one may be exposed to 
radioactive isotopes and the effects may occur many years after 
exposure. Thorium occurs principally as the parent radionuclide 
thorium-23 2 in association with its daughter products in a decay 
sequence known as the Thorium Decay Series. Thorium-232 has a 
half-life of 14 billion years. Several daughter products of 
concern are Radon-220 and Radon-222 (See Table 1 for Thorium Decay 
Series) . ^̂-

6.0 CONCLUSION -.: 

After conducting the survey at 161 E. Grand Street, formerly 
Lindsay Light Company site, had readings 400 times greater than 
background. High exposure rates were found in work areas and near 
the chimney in the basement. The latter indicated radioactive 
material inside the chimney. The isotope of concern is believed to 
be thorium. To determine the level of radiation, TLD badges were 
placed near the work areas that had high micro-R meter readings. 
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FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsav Liqht Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 1 OF 5 

PAN:EIL07 9 4SAA 

DATE: 6/2/93 

TIME: 2030 

DIRECTION OF 
PHOTOGRAPH: 
West 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: Reading at contact of the cJ-iironey (2250 uR/hr) . The 

chimney is located near the northwest section of the basement. 

DATE: 6/2/93 

TIME: 2030 

DIRECTION OF 
PHOTOGRAPH: 
Northwest 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

9 I 

DESCRIPTION: The janitors area located near the chimney. One meter 

away from the chimney the readings were reduced by a factor of 10. 



FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsay Light Company , 

U.S.EPA ID: TDD: TQ5-9305-ai4 

PAGE 2 OF 5 

PAN:EIL0794SAA 

DATE: 6/2/93 

TIME: 1930 

DIRECTION OF 
PHOTOGRAPH: 
East 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: Reading at contact r.ear the receptionist area 

(receptionist is to the north (left of the photo) . 

DATE: 6/2/93 

TIME: 2000 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: The Second'floor . wr.CZ>' -̂̂  i- \ - i l ' ^ (-J.I.^^tA .r.̂ ro t"e window 

area had a reading of 80 uR/hr, 



FIELD PHOTOGRAPHY LOG. SHEET 

SITE NAME: Lindsay Light Company PAGE 3 OF 5 

U.S.EPA ID: 

DATE: 6/2/93 

TIME: 1745 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable); 

TDD: T05-9305-014 PAN:EIL0794SAA 

DESCRIPTION: Reading at cdnta'ct near the northeast corner of the 

third floor. ' • '• 

DATE: 6/2/93 

TIME: 1830 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

"DESCRIPTION: The third floor sound- booth that had readings;-ofr9 5 ' 

uR/hr on contact with the, floor. The sound booth is located near 

the southwest side of the third floor, 



FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsay Light Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 4 OF 5 

PAN:EIL0794SAA 

DATE: 

TIME: 

6/2/93 

1745 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: Reading at contact near the northwest corner of the 

second floor at the east wall of the office. Readings were 250 

uR/hr. 

DATE: 6/2/93 

TIME: 18 30 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A • 

PHOTOGRAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable) ; 

DESCRIPTION: The third floor northeast office on contact with .th'e' 

east wall. Readings were 10 uR/hr'. 



•FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsay Light Company PAGE 5 OF 5 

U.S.EPA IDj TDD: T05-9305-014 PAN:EIL0794SAA 

DATE: 6/2/93 

TIME: 1845 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY 
Ron Bugg 

SAMPLE ID 
(if applicable) 

DESCRIPTION: The reading was collected inside a sound booth located 

on the fourth floor and is near the southwest section of the floor. 

The reading was 200 uR/hr. 

DATE: 6/2/93 

TIME: 1845 

DIRECTION OF 
PHOTOGRAPH: 
West 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY: 
Ron' Bugg 

SAMPLE ID;: 
(if applicable).: 

DESCRIPTION: A hallway leading into^ a sound boorh located on the 

fourth floor. The reading at that point was 350 uR/hr. 
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FIGURE 1: Thorium Decay Ser ies 
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j ^ ^ , Oct 27,99 11:11 No.003 P.02 

Draft 10/27/99 

161 E. Oraod Associates 
Ron Steele, Manager 
161 E.Grand 
Chicttgojl. 60611 

Dear Mr. Steele, 

Tliis letter is siraply to confirm flrrangements Uiat have boon made witJi yuwr constiltant, lili Port. 
Concerning the removal of ceitain radiological material from your building at 161 E. Grand 
Avenue, Chieago,IUinois. Kcrr-McCJee Chemical L.L.C. (Kerr-McOce) agrees to pay the costjj 
for the transportation and disposal of such material at a properly licensed disposal site, up lo a 
maximum of $20,0000.00. Tlie work will be undertaken by your contractor under your 
supervision and all otlter costs associated with the remediation will be paid by you. 

Il is agreed by you thai Kcrr-McGee's undeitaking to pay these costs docs not represent an 
admission or a dejiial by Kerr-McOcc tliat il has any liability or re.sponsibility for the presence of 
radiological material at or about 0« property al 161 E. Grand Avenue or for its remediation, 

I would appreciate il if you would countersign Ihis letter and return il to me. 

Very Truly Yours, 

George B.' Christiansen 

AGREED TO: 
Manager 

n 
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) 

KERR McGEE llOOl 

K E R R - M c G E E 
CORPORATION 

SAFETY & ENVIRONMENTAL 
AFFAIRS DIVISION 

123 Robert S. Kerr, MT- 2003 
Oklahoma City, Ok 73102 

FAX (405) 270-3787 
COVER SHEET 

TO: filr(y?:t Company: 

From: P / ^ i ^ f i i L i : ? . Total Pages: J _ 

I ? E M 2 L I 5 ^ £ V ? 9 / 
Date: 3/:^oO 

Message: 

^YTctcyA ^?m:. 

Please call 270-2686 or 270-2384 for FAX transmittal problems. 
MflR-02-2000 H : 1 5 405 270 3787 95^ P.01 



,2/00 THU 12:11 FAX 405 270 3787 KERR McGEE 
@]002 

f\MBŜ  KERR-MCGEE €f-^mm\i ILC 
• - KERH-NleGEECENTER. P.O. 80X25861 • OKLAHOIWCriY. OKUHOMA 73125 

November 30, 1999 

BY FEDERAL EXPRESS 

Mr. Ronald Steele 
% EKO, Second Floor 
205 East Grand Avenue 
Chicago, IL 60611 

Re: 161 E, Grand Avenue, Chicago, Illinois 

Dear Mr. Steele: 

This letter is simply to confirm the an-angements that have been made with your consultant. Ell 
Port, concenning removal of certain radiological material from your building at 161 E. Grand 
Avenue, Chicago, Illinois. Ken -̂McGee Chemical L.L.C. ("Ken--McGee") agrees to reimburse 
the costs, up to a maximum of forty thousand ($40,000.00) for vtraste profile testing as required 
by a licensed disposal site and the transportation of such material to, and its disposal at, a 
properly licensed disposal site. Your contractor under your supervision will perfomn the work, 
and you wll pay all other costs associated with the remediation. Ken->McGee understands that 
you are the owner of the aforementioned real property. 

It is agreed by you that Ken'-McGee's undertaking to reimburse these costs does not constitute 
an admission or a denial by Kenr-McGee that it has any liability or responsibility for the presence 
of radiological material at or about the property at 161 E. Avenue or for its remediation. 

1 would appreciate it if you would countersign this letter and retum it to me. 

Very truly yours, 

George D. Christiansen 
Vice President 

AGREED TO: 
Ronald Steele, OWNER 

Dated 

cc: Mark Krippel 

BCC: W.O.Green 
T.P. Goresen 

MfiR-02-2000 11=15 405 270 3787 p_02 



I 

TABLE OF CONTENTS 

1. SCOPE OF PLAN 1-1 

2. SAFETY MANAGEMENT 2-1 

2.1 HEALTH AND SAFETY COORDINATOR 2-1 

3. PERSONNEL RESPONSIBILITIES 3-1 

4. HAZARD ASSESSMENT 4-1 
4.1 PRINCIPAL CONTAMINANTS (KNOWN OR SUSPECTED) 4-1 
4.2 PHYSICAL HAZARDS 4-1 

4.2.1 Heat Stress 4-2 
4.2.2 Cold Stress 4-2 
4.2.3 Electrical Hazards 4-3 
4.2.4 Noise Hazard 4-4 
4.2.5 Overt Chemical Exposure 4-4 
4.2.6 Adverse Weather Conditions 4-4 

4.3 MEDICAL EVALUATION AND SURVEILLANCE PROGRAM 4-5 
4.3.1 Dosimetry/Personnel Monitoring 4-5 
4.3.2 Requirement for Dosimetry 4-5 
4.3.3 Bioassay 4-5 
4.3.4 Emergency Medical Treatment 4-7 

4.4 ACCIDENT AND INCIDENT REPORTING 4-7 
5. TRAINING 5-1 

5.1 PROJECT- AND SITE-SPECIFIC TRAINING 5-1 
5.2 VISITOR ORIENTATION 5-1 
5.3 SAFETY "TAILGATE" MEETINGS 5-1 
5.4 FIRST AID : 5-2 
5.5 SAFE WORK PERMIT 5-2 

6. COMMUNICATIONS 6-1 
6.1 GENERAL COMMUNICATIONS 6-1 
6.2 RADIOS/TELEPHONES 6-1 
6.3 EMERGENCY WARNING 6-1 
6.4 HAND SIGNALS 6-1 
6.5 SITE SECURITY 6-2 

7. PERSONNEL EXPOSURE AND AIR QUALITY MONITORING 7-1 
7.1 AIR QUALITY (DUST) 7-1 
7.2 AIRBORNE RADIOACTIVITY MONITORING 7-1 
7.3 INTERNAL MONITORING 7-2 
7.4 EXTERNAL RADIATION MONITORING .....7-2 
7.5 RADIOLOGICAL SURVEYS 7-2 

Ltndsay Lighi II Healtn anc So'eiy Plan dOO-i 

Page i 



7.6 CONTAMINATION MONITORING 7-2 
7.7 TOTAL ORGANIC VAPOR MONITORING 7-3 
7.8 ACTION LEVELS 7-3 

8. PERSONAL PROTECTIVE EQUIPMENT..... 8-1 

9. CONTAMINATION REDUCTION PROCEDURES 9-1 
9.1 EQUIPMENT 9-1 
9.2 PERSONNEL 9-1 
9.3 CONTAMINATION PREVENTION 9-2 
9.4 DISPOSAL PROCEDURES 9-2 

10. GENERAL WORK PRECAUTIONS 10-1 
10.1 KERR-MCGEE SAFETY HANDBOOK 10-1 
10.2 PERSONNEL 10-1 
10.3 OPERATIONAL PRECAUTIONS ...10-2 

11. SANITARY FACILITIES 11-1 
11.1 POTABLE WATER .....11-1 
11.2 TOILET FACILITIES 11-1 
11.3 WASHING AREAS :.. 11-1 

12. FIRE CONTROL EQUIPMENT 12-1 

13. CONFINED SPACE PROGRAM 13-1 
13.1 PURPOSE 13-1 
13.2 RESPONSIBILITIES 13-1 

13.2.1 Health and Safety Coordinator 13-1 
13.2.2 Offsites Manager .13-1 
13.2.3 Field Team Leader 13-2 
13.2.4 Personnel 13-2 

13.3 DEFINITION OF A CONFINED SPACE , 13-2 
13.4 CONFINED SPACE ENTRY PROCEDURES 13-3 

13.4.1 Safety Work Permit Required 13-3 
13.4.2 Pre-entry Testing for Potential Hazards 13-3 
13.4.3 Rescue Procedures 13-4 

13.5 TRAINING 13-5 
13.6 SAFE WORK PRACTICES 13-5 

14. ELECTRICAL LOCKOUT/TAGOUT 14-1 

Linasay Lighr ll Healtn and Salely Plan. 400- : 

Page ii 



TABLE OF CONTENTS (CONTINUED) 

APPENDIX A - KERR-MCGEE MEDICAL EVALUATION PROGRAM 

APPENDIX B - KERR-MCGEE SAFETY HANDBOOK 

LIST OF TABLES 

TABLE 7.1 ACTION LEVELS AS DETERMINED BY RADIOACTIVITY 

LIST OF FIGURES 

FIGURE 1.1 VISITOR INFORMATION SHEET 

FIGURE 3.1 IMPACTED AREAS WHERE EXCLUSION ZONES MAY BE 
ESTABLISHED 

FIGURE 4.1 ACCIDENT/EXPOSURE INVESTIGATION REPORT 

FIGURE 5.1 SAFETY MEETING REPORT 

FIGURE 5.2 SAFE WORK PERMIT 

Lindsay Light l l . Health and Safety Plan. 400- i 

Page i 



EMERGENCY PHONE NUMBERS 

IN THE EVENT OF AN EMERGENCY DIAL: 911 

AMBULANCE SERVICE 911 

FIRE DEPARTMENT 911 

EMERGENCY RESCUE SERVICE 911 

POLICE DEPARTMENT... 911 

NATIONAL RESPONSE CENTER 1-800-424-8802 

CHEMTREC 1-800^24-9300 

POISON CONTROL CENTER ...1-800-732-2200 

NORTHWESTERN MEMORIAL HOSPITAL. (312) 908-2000 

ILLINOIS DEPARTMENT OF NUCLEAR SAFETY 
(IDNS) EMERGENCY NUMBER (217) 785-0600 

OFFSITES MANAGER (630)293-6332 

ILLINOIS EMERGENCY MANAGEMENT (217) 782-7860 

U.S. EPA REGION V 24-HOUR EMERGENCY ....(312) 353-2318 
NUMBER 
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2. SAFETY MANAGEMENT 

The following safety management structure will be utilized for the implementation, 
administration, and monitoring of the HASP. 

2.1 HEALTH AND SAFETY COORDINATOR 

The Health and Safety Coordinator (HSC) shall assume overall responsibility for the 
HASP. The HSC or designee shall monitor and maintain quality assurance of the 
HASP until project completion. Principal duties of the HSC include: 

• Review project background data, 

• Approve all HASP modifications, 

• Administer and enforce the HASP, 

• Evaluate the adequacy of personal protective equipment (PPE) to be 
used by Site personnel, 

• Conduct required on-site training except tailgate safety meetings that will 
be conducted by the Field Team Leader, 

• Brief visitors on work Site conditions, and 

• Administer personnel and ambient air monitoring procedures. 

The HSC or designee has the authority to stop work in the event conditions develop 
which pose an unreasonable risk to Site personnel or persons in the vicinity. 
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3. PERSONNEL RESPONSIBILITIES 

The HSC or designee will administer and supervise the HASP at the work-site level. He 
will monitor all operations and will be the primary on-site contact for health and safety 
issues, and will have full authority to stop operations if conditions are judged to be 
hazardous to on-site personnel or the public. 

The HSC will brief all Site personnel on the contents of the HASP. Personnel will be 
required to review the HASP, and have the opportunity to ask questions about the 
planned work or hazards. The Field Team Leader will conduct tailgate safety meetings 
to familiarize the Site personnel with Site conditions, boundaries, and physical hazards. 
Site personnel will'conduct their assigned tasks in accordance with the HASP at all 
times. 

If at any time Site personnel observe unsafe conditions, faulty equipment or other 
conditions which could jeopardize personnel health and safety, they are required to 
immediately report their observations to the HSC or Field Team Leader. 

Work zones will be established at the Site. These zones include clean/support zones, 
decontamination zones, and exclusion zones. Although the clean/support zones are 
anticipated to remain fixed, other zones Will move about the Site as drilling and 
excavation work progresses. Figure 3.1 shows the impacted areas where exclusion 
zones may be established during excavation activities. 
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4. HAZARD ASSESSMENT 

The following represents potential hazards associated with this project. 

4.1 PRINCIPAL CONTAMINANTS (KNOWN OR SUSPECTED) 

• Thorium 

• Uranium 

• Radium 

• Radon 

The contaminants are present in the soil at low concentrations. These primary routes of 
entry to the body will be considered: 

ROUTE 

Inhalation: 

Ingestion: 

Eye and 
Skin: 

Direct Exposure: 

ENTRY MADE VIA: 

Airborne dust containing heavy metal radionuclides. 

Airborne dust containing heavy metal 
radionuclides/contamirants. 

Improper or poor personal hygiene practices. 

Direct contact with contaminants. 
Improper or poor personal hygiene practices. 

Airborne dust containing heavy metal/radionuclide 
contaminant. 

Cuts and abrasions. 

Penetrating gamma radiation in air and soil. 

4.2 PHYSICAL HAZARDS 

Before field activities begin, the HSC will conduct a Site reconnaissance to identify any 
real or potential hazards created from Site activities. Physical hazards inherent to 
construction activities and power-operated equipment may exist. 

/ • 

-i 
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4.2.1 Heat Stress 

Field activities in hot weather create a potential for heat stress. The warning symptoms 
of heat stress include fatigue; loss of strength; reduced accuracy, comprehension and 
retention; and reduced alertness and rnental capacity. To prevent heat stress, 
personnel shall receive adequate water supplies and electrolyte replacement fluids, and 
maintain scheduled work/rest periods. 

The Field Team Leader or designee shall continuously visually monitor personnel to 
note for signs of heat stress. In addition, field personnel will be instructed to observe 
for symptoms of heat stress and methods on how to control i t One or more of the 
following control measures can be used to help control heat stress. 

• Provision of adequate liquids to replace lost body fluids. Employees must 
replace body fluids lost from sweating. Employees must be encouraged 
to drink more than the amount required to satisfy thirst, 12 to 16 ounces 
every half hour is recommended. Thirst satisfaction is not an accurate 
indicator of adequate salt and fluid replacement. Replacement fluids can 
be commercial mixes such as Gatorade. 

• Establishment of a work regimen that will provide adequate rest periods 
for cooling down. This may require additional shifts of workers. 

• Breaks should be taken in a cool and shaded rest area (77 degrees is 
best). 

• Employees shall remove impermeable protective garments during rest 
periods. 

•. Employees shall not be assigned other tasks during rest periods. 

• All employees shall be informed of the importance of adequate rest, 
acclimation, and proper diet in the prevention of heat stress. 

4.2.2 Cold Stress 

Field activities are not anticipated during cold weather; however, if the field activities 
occur during a period when temperatures average below freezing, the following 
guidelines will be followed. 

Persons working outdoors in temperatures of 40 degrees and below may suffer from 
cold exposure. During prolonged outdoor periods with inadequate clothing, effects of 
cold exposure may even occur at temperatures well above freezing. Cold exposure 
may cause severe injury by freezing exposed body surfaces (frostbite) or result in 
profound generalized cooling, possibly causing death. Areas of the body which have 
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high surface area-to-volume ratios such as fingers, toes and ears are the most 
susceptible to frostbite. 

Two factors influence the development of a cold injury: ambient temperature and the 
velocity of the wind. Wind chill is used to describe the chilling effect of moving air in 
combination with low temperature. For instance, 10° F with a wind of 15 miles per hour 
(mph) is equivalent in chilling effect to still air at -18°F. 

As a general rule, the greatest incremental increase in wind chill occurs when a wind of 
5 mph increases to 10 mph. Additionally, water conducts heat 240 times faster than air. 
Thus, the body cools suddenly when external chemical-protective equipment is 
removed if the clothing underneath is perspiration-soaked. 

Local injury resulting from cold is included in the generic term "frostbite". There are 
several degrees of damage. Frostbite of the extremities can be categorized into: 

• Frost nip or incipient frostbite: Characterized by sudden blanching or 
whitening of skin. 

• Superficial frostbite: Skin has a waxy or white appearance and is firm to 
the touch, but tissue beneath is resilient. 

• Deep frostbite: Tissues are cold, pale, and solid; extremely serious injury. 

Prevention of frostbite is vital. Keep the extremities warm. Wear insulated clothing 
as part of one's protective gear during extremely cold conditions. Check for 
symptoms of frostbite at every break. The onset is painless and gradual-you 
might not. know you have been injured until it is too late. 

To administer first aid for frostbite, bring the victim indoors and rewarm the areas 
quickly in water 95° to 100°F. Give individual a wamri drink-not coffee, tea, or 
alcohol. The victim should not smoke. Keep the frozen parts in warm water or 
covered with warm clothes for 30 minutes, even though the tissue will be very 
painful as it thaws; then elevate the injured area and protect it from injury. Do 
not allow blisters to be broken. Use sterile, soft, dry material to Cover the 
injured areas. Keep victim warm and get immediate medical care. 

4.2.3 Electrical Hazards 

Overhead power lines, downed electrical wires, buried cables and improper use of 
electrical extension cords can pose a danger of shock or electrocution. All Site 
personnel should immediately report to the Field Team Leader any condition that could 
result in a potential electrical hazard. 

The Field Team Leader will notify Site personnel during the safety meetings of the 
locations of known underground cables and utilities. 
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4.3 MEDICAL EVALUATION AND SURVEILLANCE PROGRAM 

All field project personnel shall receive a medical evaluation in accordance with 29 CFR 
1910.120 and Appendix A. Personnel who receive a medical evaluation will be notified 
by the medical contractor as to the outcome of their evaluation. This will be in the form 
of a confidential report addressed to the individual and will contain a breakdown of the 
clinical findings. In addition, it will indicate any areas of concern which would justify 
further medical consultation by the individual's personal physician. In the event that the 
areas of concern are of a severe nature, a follow-up notification will be made to the 
individual by the medical consultant to answer any questions the employee may have. 

4.3.1 Dosimetry/Personnel Monitoring 

All project personnel shall participate in a dosimetry program administered by the 
Project Health Physics Personnel. (The dosimetry program shall comply with 32 lAC 
340^, i.e. dosimeters shall be processed by a dosimetry processor accredited by the 
National Voluntary Laboratory Accreditation Program.) The Project Health Physics 
Personnel shall maintain records of all radiation exposures incurred by field personnel 
including all contractors. These records will be maintained in an up-to-date manner to 
comply with the requirements of 32 lAC 340.4010. The HSC shall review the results of 
personal exposure monitoring to determine compliance with exposure limit 
requirements. 

4.3.2 Requirement for Dosimetry 

Personal dosimetry is required for anyone who enters a radiologically controlled area in 
which he/she may receive in one calendar year a dose in excess of 10% of the limits in 
32 lAC 340. Any person who works in a radiation area will be required to have a 
personal dosimeter. As a matter of policy, all individuals shall be required to use a 
dosimeter (either self-reading type, film badge or Thermoluminescence Detector (TLD)) 
whenever they enter the Exclusion Zone. 

4.3.3 Bioassay 

Bioassay is the determination of the types and amounts of radioactive materials which 
are inside the body. By analyzing the rate of deposition, the rate of excretion, and any 
other available information regarding placement in the body, internal exposures from 
radioactive materials can be estimated. 

The Respondents will use procedures described in the Kerr-McGee Radiation Manual 
for bioassay. Determination for bioassay will be made by the Field Team Leader in 

/ ^ The IDNS regulations are usually more restrictive than US Nuclear Regulatory Commission (NRC) 
i regulations. However, if there is a conflict betw/een IDNS and NRC regulations, the NRC regulations mW 

be used to determine compliance. 
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conjunction with the requirements of the Kerr-McGee Radiation Manual. The following 
are requirements of bioassay. 

Preliminary Bioassay: Bioassay performed before a person starts work in controlled 
areas is not necessary on a routine basis for the excavafion and restoration 
activities. Workers who have had previous significant exposure to uranium or 
thorium daughters may require preliminary bioassay. Requirements for preliminary 
bioassay are determined on a case-by-case basis by the Project Health Physics 
Personnel. Evaluation of occupational exposure history as recorded on form 
KLA.002 (available in the Kerr-McGee Radiation Manual) will be made to determine 
the need for preliminary bioassay. 

Routine Bioassay: Roufine bioassay for workers on the excavation and restoration 
activities will be required infrequently, if at all. The principal nuclides for bioassay 
purposes are Ra-228 and Th-232. 

Airborne materials are the most likely to be taken into the body, and routine 
bioassay will be determined on a case-by-case basis from the amount of airborne 
exposure an individual has had. Airborne radioactivity levels will be determined by 
air samples. 

Routine bioassay will be required if an individual works in airborne radioactivity 
areas such that he or she is exposed to 2080 DAC hours or more in a calendar year 
as a result of chronic inhalation exposure and/or a series of small acute exposures 
to airborne thorium. The preferred bioassay method in this case is in-vivo (lung) 
counting using procedures with a minimum sensitivity of 6 to 8 mg of Th (natural) for 
persons with a typical chest wall thickness. 

DAC hours are calculated using the appropriate Derived Air Concentration listed in 
Table I, Column I, Appendix A of 32 lAC 340. Exposure to the DAC in air for one 
hour is equal to one DAC-hour. Exposure to two times the DAC for one-half hour is 
also one DAC-hour. These figures assume that no respiratory protective equipment 
is worn by the individual. 

Non-Routine Bioassay: Bioassay may be required in unusual or accidental 
circumstances including accidental ingestion of a quantity of materials, possible 
injection from being wounded by a highly contaminated object, or accidental 
inhalation of concentrated materials released by opening a tank or other closed 
system. Nasal swabs, sputum samples and direct monitoring will help show the 
need for bioassay. Non-routine bioassay is conducted for unusual acute inhalation 
exposures exceeding 2080 DAC hours. Fecal analysis is used to verify the 
exposure severity. Such verification will require follow-up in-vivo examination. 
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4.3.4 Emergency Medical Treatment 

Emergency first aid should be administered on-site as appropriate. The individual 
should be decontaminated if possible, depending on the severity of the injury, and 
transported to the nearest medical facility, if needed. Treatment of the injury is of 
primary concern and decontamination a secondary concern. Levels of radioactive 
contamination at the Site could be acutely hazardous if decontamination is not 
undertaken during an emergency situation. The Field Team Leader will complete the 
appropriate incident report, if warranted. See Section 4.4, Accident and Incident 
Reporting. 

An emergency first-aid station will be established and will include a first-aid kit for on-
site emergency first aid. 

Provisions for emergency medical treatment shall be integrated with the following 
guidelines: 

• At least one individual qualified to render first aid and Cardiopulmonary 
Resuscitation (CPR) will be assigned to each shift. 

• Emergency first aid stations in the immediate work vicinity. 

• Conspicuously posted phone numbers and procedures for contacting 
ambulance services, fire department, police, and medical facilities. 

• Maps and directions to medical facilities. 

• Conspicuously posted evacuation routes and gathering area locations 
shall be posted around the Site. 

4.4 ACCIDENT AND INCIDENT REPORTING 

All accidents, injuries, or incidents will be reported to the HSC. This accident/incident 
will be reported as soon as possible to the employee's supervisor. An Accident/Incident 
Form will be completed by the Field Team Leader, and a copy will be fonwarded to the 
Offsites Project Manager. A copy of the form is shown as Figure 4.1. 
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Figure 4.1 

Accident/Exposure Investigation Report (Page 1 of 3) 

Accident/Exposure Investigation Report 
Company ^ Date 

Investigation Team 

Employee's Name & ID ^ 
Sex Age Job Description 

Department & Location . _^ 

Accident Date & Time 

Date & Time Accident Reported to Supefvisor 

Nature of Incident ^ 

Mature of Injury 

Referred to Medical Facility/Doctor Yes No 

Employee Returned to Work Yes Date/Time No 

Injured Employee IntervJew/Statement—Attached •_ 

Witnesses 

Witnesses Interviews/Statements—Attached 

Ptiotographs of Site—Attached 

Diagrams of Site—Attached 

Equipment Records—Attached—Reviewed Yes No 

Aeeiderrt/Exposure Incident Description 

Make addicionai copies of a-iis fomi as needed, (fomi provided counesy of Safey Publiotions of Cailfbmla O 1990) 
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Figure 4.1 

Accident/Exposure Investigation Report (Page 2 of 3) 

Accident/Exposure Invest igat ion Report 
Accident Description 

Date & Time Location 

Employees Involved 

Preventive Action Recommendations 

Corrective Actions Completed 
Manager 

Responsible 
Date 

Completed 

—Employee Lost Time—Temporary Help—Cleanup—Repair—Discussion— 

Accident Cost Investigation 
Analysis 

Compliance Total Cost 

Medical 

Production Loss 

Report Prepared By 

Safety Committee Review Yes 

Corrective Action 

Safety Communication Notice Prepared 

Date Completed 

No 

Date Started 

Date 

Safety Director Signature 

Make addlQonal copies of this form as needed, jfonn prawtded counesy of Safisy PuDUeadons of California O 1990| 
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Figure 4.1 

Accident/Exposure Investigation Report (Page 3 of 3) 

flmiHHiliHHHIHIUBIHHHMHHBiiHHIi^BHi^BB^BHB^B^H^BBi^H^HBM^lBHHi^lHHIB^IHH^^HHIiHfli 

Accident/Exposure Invest igat ion Report 
Accident Description 

Date &Time Location 

Employees Involved 

Employee Interview/Statement—Injured Employee- Witness 
Employee Name 

Intcnfiewed By 

Accident Diagram/Photographs 

Make addmonal copies of Dis form as needed, (form provided courtesy of Safety Publications of California 6 1990) 

Liriasay Lr^nt (I. Healin ana Safely Plan 400-1 Page 4-10 



5. TRAINING 

I 

All Site personnel shall be trained and certified in accordance with 29 CFR 1910.120 
and Kerr-McGee's Medical Evaluation Program (Appendix A). The Kerr-McGee 
Medical Evaluation Program is an approved and established program that will be used 
by the Respondents. 

5.1 PROJECT-AND SITE-SPECIFIC TRAINING 

Prior to project start-up, all assigned personnel shall receive an initial project- and site-
specific training session. This training shall include, but not be limited to, the following 
areas: 

Review of the Health and Safety Plan; 

Review of applicable radiological and physical hazards; 

PPE levels to be used by Site personnel; 

Site security control; 

Emergency response and evacuation procedures; 

Project communication; 

Required decontamination procedures; 

Prohibited on-site activities; 

Instructions to workers in accordance with 10 CFR 1912; and 

U.S. NRC Regulatory Guide 8.13 and Declared Pregnant Woman Policies 
(Females). 

5.2 VISITOR ORIENTATION 

All non-essential personnel and visitors who plan to enter the exclusion zone will be 
briefed on the HASP requirements and 10 CFR 1912 requirements priorto entry with a 
trained Site escort. In addition, female visitors will be instructed regarding U.S. NRC 
Regulatory Guide 8.13 and Declared Pregnant Woman Policies. 

5.3 SAFETY "TAILGATE" MEETINGS 

Before the start of work each day, the Field Team Leader will assemble the Site 
personnel for a brief safety meeting. The purpose of these meetings will be to discuss 
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project status, problem areas, conditions, safety concerns, PPE levels and to reiterate 
HASP requirements. The Field Team Leader will complete a Safety Meeting Report 
(Figure 5.1) to indicate the contents of the meeting and the attendees. 

5.4 FIRST AID 

At least one (1) individual, trained and qualified to administer first aid and CPR in 
accordance with American Red Cross requirements, will be present at the Site. 

5.5 SAFE WORK PERMIT 

Site workers in special work conditions such as confined space, hot work, trenching, or 
other physical hazards, must be skilled at such work and trained to recognize these as 
special work conditions. Confined space is defined by OSHA 1910.146. Section 13 of 
this HASP contains further information on the confined space program to be followed. 

Figure 5.2 shows the Safe Work Permit to be completed by the HSC and signed by 
workers for special work conditions. 
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Figure 5.1 

Safety Meeting Report (KM-4438-A, front side) 

SAFEIT MEETING REPORT 
s£^AiTTHiKr./n.>.>.r 

HAl I 1 M . C3N01 *C7XD BT 

G *•«• 
n P.M. 

NUMOCn ^nUCNT Nu..aUI AdSCMT 

oi»euasiO<HCFS..»c/uKS*^cwown>i.ACr.caa.M*TtwiAj..A.«oa yn£CAur.owAH>r>Hrfi tcmyM«?tfTyA*iii.imiiAndK.gT^ 
n YES icESCBiae 9E.CW) n NO 

• SUPEHVISOR-S 

PRESENTATION 

EMPLOYEE 

FEEDBACK 

COMMEHTX QuCSllOwa. COM^\.MWT3. XT^ 

Kf«vvN F u M « fQii c o f u K c n o K P M n s OM a m o o . . fTi>» To a a eii«n m«KD w m . o«yT. MK»CL J>WO CUWWIIZTKJW o r n p r t PWCVWUM.T • u w r f r n o 

SUPERVISORS 

CORRECTIVE 

ACTION 

PLAM 

A n o u m o N o r omi i imKfc r m « o « l a a u n mj.MKO n MSXTIMO OM WTTH •wPtAvuOM 

DEPARTMENT 

HEAD 

CSUMENTS 

eCPAmMOT nlA0 

yfcCLjTTtiiNirrw 
Hcv« •moioyaaa aoanain? sgn on f«v«ra« sica. 

ForwQ « copy 10 fn« Meat Sarny Otoaruntm. 
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Figure 5.1 

Safety Meeting Report (KM-4438-A, reverse side) 

TO BE SIC3NED BY ALL EMPLOYEES ATTENDING MEETING 

1 have received and understand tne intormation and/or training indicated on the reverse side. 

SIGNATURE DATE 

" 

SIGNATURE 

'* 

DATE 

UST ALL EMPLOYEES ABSENT FROM MEETING 

-
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Figure 5.2 

Safe Work Permit (KM-2565-1-B, upper section of front side) 

SAFE'WORK PERMIT KM.2SSS.,.B 
SHADED AREAS MUST BE COMPLETED. 
Pl>NT/n£PAHTMEN7 

COMPLETED PERMrT MUST 3E POSTED 
ATTHE ENTRY OR WORK SITE. 

ISSUED BY 

ACCEPTED BY 

R£SPONS18ILmr THANSFERfieO TO ( N A M B 

UST A U . WORKERS OR ATTACH ROSTER 
P V E B I 

OATE TIME (FROM) 0 AM 
a P.M. 

(TO) 0 A U 
• P.M. 

COMPANY/DEPARTWENT/CONTRACTOR 

C0-SISf4ATURE (IF REOUIREO) 

IS WORK AREA OSHA PSU REGULATED? 

DYes DNo 
AN ALERT, GAS RELEASE, EVACUATION, INTERRUPTION OF 8 HOURS OR MORE OR CHANGE IN WOHICING CONDPriONS SUSPENDS THIS PERMIT. 

(Pgrmil must be raissuad or raauthoriiecfl 

Z 

o 
. » -o 

Ul 
in 

s 
e 
UJ 
Q. 

o 
< 
UJ 
a < 
- J < 
e 
Ul 

z 
UJ 

a 

1. WORK LIMITED TO THE F O U O W I N G ; (DESCRIPTION i AREA/EQUIPMENTl 

2. ON-SITE INSPECTION CONDUCTED/ALL LOCKS OR TAGS ATTACHED, IF REQUIRED/ENVIRONMENTAL 
IMPACT OF JOB CONSIDERED 

PERMIT ISSUER 
INITIALS 

PERMIT RECeiVEr l 
mmALS 

3. SPECIAL HAZARDS TO PROTECT AGAINST D NONE MSDS AVAILABLE D YES O NO D N/A 
CHEMICALS (NAME) 

D Flammable D Noise D Hot Water/Sleam D Thermal Bum D Falls D Pinch PtsVSip. Edges 

n Toxic DCorrosivB O Heat Stress . . D BecL/HIgh Vltg. Une D Asbestos D Other 

D Skin Contact D Reactive D High Pressure Q Inert Atmosphere D flatfation 

_ volts J D Electrical 

D HydraufioPiiwjnrtie psig 

D OtAW (magniuds). 

4. SAFETY EQUIPMENT (OTHER THAN AREA REQUIREMENTS) D N O N E 

D Rain Suit 

D Chemical Suit 

D Rubber Boots 

D Gloves 

D Hearing Protection 

D Chemical Goggles 

a Face Shield 

OHood 

D Fall Restraint Device 

D Grouid Faut CiRuK M. O Air Paclc (SCBA) 

O BarhcadaaWarnng Sign O Suppl ied Air 

D Cemmmicationi Eagi.(t»i) D Respirator 

D Fire Resistant Clothing 

O Long Sleeves 

5. THE PERSON RECEIVING THE PERMtT VERIFIES THAT ALL WORKERS : 

A. Have teen through the Plant Safety Orientation D Y e s 

B. Untterstand ApplieabIa HAZCOM requirements D Y e s 

C. Have discussed hazards ol the job and area D Y e s 

P. Know the toeation/use of satety showers/eye wash stations D Yes 

E. Know the location ol the phone or Intercom D Y e s 

F. Know emergency alamis. evacuation, assembly points D Yes 

G. Know the Procedures far Sale Job Completion D Y e s 

H. HavB ihspeetad all toois^equipment/scattolding D Y e s 

I. Understand the Housekeeping Requirements D Y e s 
PERMIT RECEIVER INITIALS 

6. POTENTIALLY AFFECTED AREA PERSONNEL AND WORKERS NOTIFIED OF WORK TO BE DONE D YES D N/A 
7. THE FOLLOWING RESPONSOILITIES HAVE SEEN COMMUNICA7E0 TO TME PERSON RECEIVING THIS PEAUIT: 

D Conditions For Work Stoppage D Petrfomiing The Work Saleiy 
rn CrPW A,CCTuntabintv R Rpoortmrr Changes That AtfPCt Job Sa)«tv 

D Completion Ol Sectkin 8 And Permit Retum 

O 
UJ 

m 
in 
Ml 

< 

PRIOR TO 
Etrrrrfon 

HOT WORK 

O D O E S 
NOT 
APP'-Y 

TEST IN ORDER INDICATED 
1. Oxygen meter 

lest pertonned 
D Y e s 
D N / A 

2. Combustible gases D Yes 
and vapors test D N/A 

3. Tests lor toxics D Y e s 
• N/A 

REAOING 

r .Oj 
REAOING 

%LEL 
REAOINGQ PPM 

^ _ _ _ _ Q m o / M 

RANGE 

19.5-23.5% 02 
MAXIMUM 

10% LEL 
" a ^ ' D P P M j 

O mo/M 

TESTED 8Y 

TESTED BY 

TESTED BY 

LOCATION OF TEST 

LOCATION OF TEST 

L 0 C A T ; 0 N O F TEST 

DAJ<(. 
g p . M . 
D A . M . 
g p . M . 

TIME D A . M . 
D P.M. 

z 
O 
u 
UJ 

f 

• v«Dn(A Continuous monitoring lor. 

O Ml 
1 - 3 
< o 
CE Ul 
UJ o : 
cn 
a 
O 

D v.. D WA 

fSuaSTANCB 

Periodic tests for 

D Duration of work 
D Personal 
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Figure 5.2 

Safe Work Permit (KM-2565-1-B, lower section of front side) 
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Figure 5.2 

Safe Work Permit (KM-2565-1-B, reduction of reverse side) 
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6. COMMUNICATIONS 

6.1 GENERAL COMMUNICATIONS 

The Field Team Leader will have available at the Site the means for telephone 
communications, or an equivalent means of communication, for summoning emergency 
assistance from the fire/ambulance and' police departments in the event they are 
required. The telephone will also act as a direct link to technical personnel for 
information pertaining to all phases of the project. 

6.2 RADIOS/TELEPHONES 

Short-range walkie talkies or cellular telephones will be made available to designated 
personnel working at the Site. 

6.3 EMERGENCY WARNING 

In the event of an emergency condition, the Field Team Leader will notify project 
personnel verbally if all are within immediate hearing and via a bull horn if the Site area 
is large. The Field Team Leader will also notify visitors present within the area. Site 
personnel will immediately proceed to a predesignated assembly area as designated by 
the Field Team Leader during the daily safety meeting. Personnel will remain in the 
designated area until further instructions are received by the Field Team Leader. 

All communication equipment will be tested at the beginning of each day to verify 
operational integrity. 

6.4 HAND SIGNALS 

Hand signals will be used by field teams in conjunction with the buddy system. Hand 
signals shall be familiar to the entire field team before operations commence and 
should be reviewed during site-specific training. 

Signal Meaning 

Hand gripping throat Out of air; can't breathe 

Grip partner's wrist Leave area immediately; no debate 

Hands on top of head Need assistance 

Thumbs up OK; I'm all right; I understand 

Thumbs down No; negative 
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6.5 SITE SECURITY 

Only authorized personnel will be permitted on the Site in accordance with the 
requirements of the Site Security Plan (Appendix E to the Removal Action Work Plan) 
and this HASP. Visitors and other non-essential personnel may enter the work area 
only upon authorization by the Field Team Leader. This restricted access will ensure 
that the Field Team Leader can communicate with each person authorized to enter the 
work area. 
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7. PERSONNEL EXPOSURE AND AIR QUALITY MONITORING 

7.1 AIR QUALITY (DUST) 

Due to the nature of the principal contaminants associated with the project, dust 
suppression will be important as a means of minimizing exposure levels and off-site 
migration of contaminants. The Field Team Leader will routinely monitor the project area. 
The OSHA personal exposure limit (PEL) for nuisance dust is 15 mg/m^. 

7.2 AIRBORNE RADIOACTIVITY MONITORING 

Monitoring for airborne radioactivity exposure is as important as monitoring for external 
radiation exposure. Monitoring for airborne radioactivity exposure requires the following 
elements: 

• Air sampling for radioactive particulates, 

• Recordkeeping regarding personnel work locations and time in location, 
and 

• Respiratory protective equipment records regarding devices used by 
workers in airborne radioactivity areas. 

By closely monitoring these three elements, a continuous record of personnel exposure 
to airborne radioactivity is maintained. 

Lapel samplers worn for personal air monitoring can be utilized for airborne radioactivity 
monitoring. Air filters shall be analyzed on a daily basis to determine potential 
contributions to dose from radionuclides. It is expected that naturally occurring radon 
and thorium daughters will interfere with analyses. Additional evaluation of samples 
shall be performed when determined necessary based upon elevated results. Such 
analyses shall be performed after allowing time for decay of some interfering 
radionuclides. 

Downwind monitoring of the excavation areas for radioactive particulate activity also will 
be performed. High volume air samplers shall run continuously during operations and 
be evaluated on a daily basis for gross alpha activity. Comparisons will be made to 32 
lAC 340 Appendix A to ensure that adequate radiological controls are in place for 
workers and the general public. As low as reasonably achievable (ALARA) concepts 
will be utilized when considering protective measures to ensure that internal exposures 
are minimized, while also considering the effects of such protective measures with 
respect to external exposures. Controls on the Site such as wetting of soils and 
procedural changes, will be employed prior to the prescription of respiratory protective 
equipment. 
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Time decay of interfering nuclides generally refers to radon-222 decay and daughters 
but may also include thoron decay. The specific times for decay of samples is best 
addressed in procedures rather than in the health and safety plan. Air samples will be 
decayed a minimum of 5 hours to allow for counting without interference from radon-
222 and its daughters. Thoron (Rn-220), if present in significant amounts, will require 
decay for up to 4 days to allow for decay of it is Pb-212 daughter (10.6 hour half life). 

After filters have been collected and decayed overnight, there will be a morning count of 
the filter that will serve to identify high gross counts for the previous day. This will alert 
health & safety staff of a potential problem which they can investigate more promptly. 
The count, after 4 days decay, will serve to be the official measurement of Th-Alpha. 

7.3 INTERNAL MONITORING 

Internal monitoring to determine intakes of radioactive material will be performed as 
needed based upon the results of the air sampling program. Bioassay methods to be 
considered should include in-vivo, as well as in-vitro, assessments. Routine bioassay 
of workers is not anticipated based upon the low concentrations of radioactivity in soils 
to be excavated. 

7.4 EXTERNAL RADIATION MONITORING 

External radiation monitoring of workers will be performed using film badges or 
thermoluminescent dosimeters. Dosimetry will be provided and processed by a service 
holding National Voluntary Laboratory Accreditation Program (NVLAP) certification. 
Pocket dosimeters may also be utilized for visitors and other infrequent personnel 
requiring access to the Site. 

7.5 RADIOLOGICAL SURVEYS 

Radiological surveys will be perfonned to ensure that radiation levels and contamination 
levels are within regulatory limits for woi"kers and the general public. Radiation surveys 
will consist of ambient gamma surveys using micro-R meter or Geiger detectors, as 
appropriate, and contamination surveys. Airborne radioactivity measurements will be 
performed as described in the Air Monitoring Plan (Appendix B to the Removal Action 
Work Plan). 

7.6 CONTAMINATION MONITORING 

Samples shall be obtained periodically in work areas to ensure that radioactivity is 
present at acceptable levels and is prevented from leaving the Site. Decontamination 
of elevated areas will be performed to maintain contamination at levels that are ALARA. 

Before leaving the exclusion zone, Site personnel shall be checked through use of a 
hand-held frisker to ensure that contamination is not present on skin or clothesi. The 
Field Team Leader will be immediately informed regarding any contamination on 
individuals and will initiate appropriate decontamination techniques. Proper disposition 
of contaminated personal effects and clothing also will be the responsibility of the Field 
Team Leader. 
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7.7 TOTAL ORGANIC VAPOR MONITORING 

In addition to the radiological contaminants, there is a slight potential of encountering 
organic vapors. Organic vapors were encountered near the water table during previous 
investigation at the Site. Routine screening for total organic vapors will be conducted 
with a photoionization detector (PID), or similar type equipment, on a daily basis. The 
screening will evaluate ambient photoionization volatile organic vapors and some semi-
volatile organic vapors. 

Total organic vapors in ambient air will be obtained periodically with a PID during daily 
field activities. The PID provides real-time readings of exposure to volatile organics and 
some semi-volatile organics. Measurements will be made daily, prior to activities, to 
determine background levels. Monitoring measurements will be taken when: 

• operations change, 

• work moves to a different portion of the Site, and 

• personnel observe contaminated materials. 

These screening operations will be used to identify conditions requiring an upgrade to 
full-face respirators as described in Section 7.8.2. 

7.8 ACTION LEVELS 

7.8.1 Radiological Action Levels 

Radiological action levels for on-site workers will be determined by smear/swipe 
measurements as well as airborne particulate monitoring for the presence of 
radioactivity. The Field Team Leader will perform radiological monitoring. The 
radioactive contamination on the Site is particulate and insoluble in water. Therefore, 
there will be no fixed contamination on the workers. Action levels as determined by 
radioactive monitoring can be found in Table 7.1. 

To avoid the need for upgrade of personal protection equipment due to airborne 
contamination, engineering controls such as the use of water to minimize dust levels 
will be implemented as necessary during excavation and restoration activities. 

7.8.2 Organic Vapors Action Levels 

Kerr-McGee is taking a conservative approach to organic vapor monitoring at the Site. 
A PID will be used to monitor for organic vapors. Operations will be discontinued if the 
PID reads 5 ppm^ or greater and the area will be evacuated. The Site Health and 
Safety Officer will retest the area wearing a full-face respirator. Operations will not 
resume until the PID reads less than 5 ppm, and remains below 5 ppm. 

ViD level obtained for Benzene from NIOSH Pocket Guide to Chemical Hazards. 
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TABLE 7-1 

ACTION LEVELS AS DETERMINED BY RADIOACTIVITY 

Note: Personnel shall not be exposed to airbome radioactivity such that their weekly intake exceeds 12 
Derived Air Concentration (DAC)-hours without prior approval of the Field Team Leader or 
designee. 

Level of protection may be increased to Level C (full-face air purifying respirator) when airborne 
monitoring indicates that contamination levels have reached 30% of the DAC. All assessments 
shall incorporate ALARA principles. Engineering controls shall be used prior to assignment of 
respiratory protective equipment 

Signs shall be posted at entrances to areas where airbome radioactivity levels exceed, or have 
the potential to exceed, 25% of the DAC. 

Radiation Type 

a. Contamination on 
smear samples 

b. Airborne 
Radioactivity 

c. Ambient Gamma 
(work areas) 

d. Ambient Gamma 
(off-site areas) 

Action Level 

60 pCi/100 cm^ gross 
alpha"" 

30% DAC*"' 

5 mrem/hr*"' 

2 mrem/hr^"' 

Level of RespiratQiy 
Protectiorj/Actlon 

Consider modified Level 
C (full- face APR) based 
upon ALARA evaluation. 
Consider Level C (full-
face APR) based upon 
ALARA evaluation. 
Ensure proper posting. 
Consider internal 
monitoring 

Consider procedures for 
shielding of soils. Ensure 
proper posting. 

Implement immediate 
controls to reduce dose 
equivalent rate. 

Notes 
(a) This is approximately 3 times the unrestricted release criteria in the NRC Regulatory Guide 1.86. If 

any dry-brushing or otherwise abrasive-type decontamination of the sampled equipment is required, 
the Action Level shown shall require modified Level C (full-face APR). 

(b) Potential Airborne Radioactivity Area as defined in 10 CFR 20. Workers with 1000 DAC-hours per 
year to date must wear modified Level C (full-face APR) until the end of the calendar year. 

(c) The ambient gamma dose equivalent rate action level of 5 mrem/hr stems, from the 10 CFR 20 
radiation area definition. If the ambient gamma dose equivalent rate reaches 2 mrem/hr, one or more 
of the following actions will be implemented: The source may be shielded; the working distance from 
the source may be increased; or the worker's exposure time may be limited. 

(d) The ambient gamma action level for off-site is based upon the 10 CFR 20 requirements to maintain 
dose equivalent rates in unrestricted areas such that they do not exceed 0.002 rem in any one hour. 
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8. PERSONAL PROTECTIVE EQUIPMENT 

It is anticipated that most excavation activities can be conducted in Level D personal 
protective equipment (PPE), with a contingency upgrade to Level C, based on the 
action levels listed in Section 7. Level C will be used when required by Special Work 
Permits, or when directed by the Field Team Leader. 

Level D personal protective clothing and equipment for excavation activities includes: 

Coveralls, 

Hard hat, 

Chemical resistant, OSHA approved safety shoes/boots. 

Cotton or leather gloves. 

Safety glasses, and 

Dust mask (optional). 

Level C protective clothing and equipment includes: 

• Full-face air-purifying respirator (NIOSH/MSHA approved) fitted with 
radionuclides/HEPA cartridges and/or organic vapor cartridges, 
depending on which action levels are exceeded (see Section 7 of this 
HASP), 

Coveralls, 

Tyvek coveralls - required in areas when splashing by contaminated soils 
or water is a possibility. 

Cotton or leather gloves, 

Disposable latex inner gloves - required in areas when splashing by 
contaminated soils or water is a possibility, 

Nitrile outer gloves (taped) - required in areas when splashing by 
contaminated soils or water is a possibility. 

Chemical-resistant steel toe boots, and 

Hard hat. 
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Action levels used to determine the need to upgrade or downgrade the levels of 
protection are described in Section 7 of this HASP. 

Respirator use will be in accordance with the Kerr-McGee Respiratory Protection 
Program. The Kerr-McGee Respiratory Protection Program is an approved and 
established program that will be used by the Respondents. 
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9. CONTAMINATION REDUCTION PROCEDURES 

9.1 EQUIPMENT 

Portable equipment will be decontaminated with soap and water and rinsed with tap 
water. Heavy equipment will be steam-cleaned with water and, if necessary, a 
detergent solution. It is not anticipated that chemical cleaning will be necessary for 
decontamination. 

9.2 PERSONNEL 

If levels of radioactivity show that individuals can remove coveralls and other personal 
protective clothing and equipment before leaving the work-site and, thus complete 
decontamination, the individuals may leave the Site. If, however, levels of radioactivity 
show that individuals cannot achieve decontamination by the removal of coveralls and 
showering is required, they will be dressed in clean coveralls, boots and gloves and be 
transported to the Rare Earths Facility Contamination Reduction Zone to complete 
decontamination. 

If substantial skin contamination occurs on an individual working with radioactive 
materials, the following specific procedures should be followed to prevent fixation of the 
material in the skin or absorption of the radioactivity through the skin. 

Immediate Action: Notify the HSC or Field Team Leader, who will supervise the 
decontamination. If contamination is spotty, the HSC or Field Team Leader will 
supervise the cleaning of the individual spots with swabs, soap, or water. If the 
contamination is general, the HSC or Field Team Leader may recommend washing 
the area gently in warm or cool water (not hot) using hand soap (not detergent) for 
one minute. Rinse, dry, and monitor for radioactivity. This soap wash step may be 
repeated three times. 

Evaluation: If the above procedure fails to remove all the skin contamination, the 
treatment should cease. An evaluation of the skin contamination should be 
performed by the HSC or Field Team Leader including an estimate of the dose 
commitment to the skin, and the quantity and identity of the nuclides contaminating 
the skin. If additional decontamination steps are necessary, they are perfonned and 
documented by the HSC. The guidelines for Personnel Decontamination in the 
Radiological Health Handbook, HEW 1970, beginning on page 194, can be used as 
applicable. CAUTION: Do not use chemicals for personnel decontamination until 
full evaluation of the contamination is made by the HSC or Field Team Leader. 
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9.3 CONTAMINATION PREVENTION 

Work practices that minimize the spread of contamination will reduce worker exposure 
and help ensure valid sample results by precluding cross-contamination. Procedures 
for contamination avoidance include: 

knowing the limitations of all personal protective equipment being used, 

avoiding walking through areas of obvious or known contamination, 

refraining from handling or touching contaminated materials directly. Do 
not sit or lean on potentially contaminated surfaces, 

ensuring personal protective equipment has no cuts or tears prior to 
donning, 

fastening all closures on suits, covering with tape if necessary, 

taking steps to protect against any skin injuries, 

staying upwind of airborne contaminants, and 

when working in contaminated areas, refraining from eating, chewing 
gum, smoking, or engaging in any activity from which contaminated 
materials may be ingested. 

9.4 DISPOSAL PROCEDURES 

All discarded materials, waste materials, or other field equipment and supplies should 
be handled in such a way as to preclude the spread of contamination, creating a 
sanitary hazard, or causing litter to be left on-site. All potentially contaminated waste 
materials (e.g., clothing, gloves) shall be monitored and segregated in accordance with 
monitoring results into either radioactive or non-radioactive waste. Appropriate labels 
shall be affixed to all containers of radioactive materials. 
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10. GENERAL WORK PRECAUTIONS 

10.1 KERR-MCGEE SAFETY HANDBOOK 

The Respondents will adopt the Kerr-McGee Safety Handbook for use at the Site. The 
handbook is a summary of general work precautions and is included as Appendix B. All 
personnel who will be present on the Site will be provided a copy the Kerr-McGee 
Safety Handbook. Receipt of the handbook shall be indicated by signing and 
submitting the form in the handbook. 

10.2 PERSONNEL 

In addition to general work precautions which are covered in the Kerr-McGee Safety 
Handbook, the following general work precautions apply to all Site personnel. 

• Eating, drinking, chewing gum or tobacco, smoking, or any practice that 
increases the probability of hand-to-mouth transfer and ingestion of 
material is prohibited in the work area. 

• Hands and face must be thoroughly washed upon leaving the work area. 
Wash water will be provided at the Site for this purpose. 

• Whenever levels of radioactivity warrant, the entire body should be 
thoroughly washed, as soon as possible, after the protective coveralls and 
other clothing are removed as part of the decontamination process. 

• No facial hair that interferes with a satisfactory fit of the mask-to-face-seal 
is allowed on personnel required to wear respirators. 

• Contact with contaminated or suspected contaminated surfaces should be 
avoided. Whenever possible, do not walk through puddles, leachate, 
discolored surfaces, kneel on ground, lean, sit, or place equipment on 
drums, containers, or the ground. 

• Medicine, drugs and alcohol may interfere with or impair judgment and 
reaction times. Therefore, usage of prescribed drugs must be specifically 
approved by a qualified physician and made known to the Field Team 
Leader prior to an individuals' presence on the work-site. Alcoholic 
beverage intake is strictly prohibited at the Site and prior to work in 
accordance with Kerr-McGee policy. 

• All personnel must be familiar with standard operating procedures and 
any additional instructions and information contained in the HASP. 
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• All personnel must adhere to the requirements of the HASP^ 

• Contact lenses are not permitted when respiratory protection is required 
or where the possibility of a splash exists. 

• Personnel must be cognizant of symptoms for radiological exposure on-
site, for heat stress and cold stress, and knowledgeable regarding 
emergency measures contained in the Emergency Contingency Plan. 

• Respirators shall be cleaned and disinfected after each day's use or more 
often, if necessary. 

• Prior to donning, respirators shall be inspected for worn or deteriorated 
parts. Emergency respirators or self-contained devices will be inspected 
at least once a month and after each use. 

• Each employee shall be familiar with Kerr-McGee's Respiratory Protection 
Program. 

10.3 OPERATIONAL PRECAUTIONS 

The following operational precautions must be observed at all times. 

• All Site personnel shall be adequately trained and thoroughly briefed on 
anticipated hazards, equipment to be worn, safety practices to be 
followed, emergency procedures, and communications. 

• All required respiratory protective devices and clothing shall be worn by all 
personnel going into areas designated for wearing protective equipment 

• All Site personnel shall use the buddy system when wearing respiratory 
protective equipment At a minimum, a third person, suitably equipped as 
a safety backup, is required during extremely hazardous entries. 

• During continual operations, on-site workers act as a safety backup to 
each other. Off-site personnel provide emergency assistance. 

• Personnel should practice any unfamiliar operations prior to undertaking 
the actual procedure. 

• Entrance and exit locations shall be designated and emergency escape 
routes delineated. Warning signals for Site evacuation must be 
established. 

• Personnel and equipment in the contaminated work area should be 
minimized, consistent with effective Site operations. 
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Work areas for various operational activities shall be established. 

Procedures for leaving a contaminated area shall be planned and 
implemented prior to going on-site. Work areas and decontamination 
procedures shall be established based on expected Site conditions. 

Frequent and regular inspection of Site operations will be conducted to 
ensure compliance with the HASP. If any changes in operation occur, the 
HASP will be modified to reflect those changes. 

•f 
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11. SANITARY FACILITIES 

11.1 POTABLE WATER 

a. An adequate supply of potable drinking water shall be maintained at all 
times immediately outside the Site. Drinking water shall meet all federal, 
state and local health requirements. 

b. Drinking water shall be supplied to project personnel via approved 
dispensing sources. 

c. Paper cups shall be permitted for the drinking of potable water supplies. 

d. Drinking water dispensers shall be clearly marked and shall, in no way, 
have the potential for contamination from non-potable supplies. 

e. Site personnel must be fully decontaminated prior to approaching the 
drinking water supply. 

11.2 TOILET FACILITIES 

a. Adequate toilet facilities shall be provided at the Site. 

b. These facilities shall be in the form of portable chemical toilets. 

c. Routine servicing and cleaning of the toilets should be established with 
the selected contractor and shall be in accordance with federal, state, and 
local health regulations. 

d. Site personnel must be fully decontaminated prior to approaching the 
toilet facilities. 

11.3 WASHING AREAS 

a. Adequate washing areas shall be provided for personal use within the 
work area. 

b. Washing areas shall be maintained in a sanitary condition and will be 
provided with adequate supplies of soap, towels for drying, and covered 
waste receptacles. 

c. Washing areas shall be maintained and sanitized daily. 

d. No eating, drinking or smoking shall be permitted in the work area. This 
policy will be strictly enforced by the Field Team Leader. 

Lindsay Light 11 Health and Safely Plan 400-1 Page 11-1 



12. FIRE CONTROL EQUIPMENT 

An adequate number of approved portable fire extinguishers (class rated A, B 
and C) shall be readily available at the Site at all times. 

All Site personnel shall be trained in the use of the extinguishers. Extinguishers 
shall only be used on outbreak stage fires or fires of minor nature. The local fire 
department shall be contacted in the event of a larger fire and Site evacuation 
procedures should be commenced in accordance with the procedures described 
in the Emergency Contingency Plan. 
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13. CONFINED SPACE PROGRAM 

13.1 PURPOSE 

In the event that confined space work is a necessity, a Confined Space Program 
will be implemented. Training in the recognition of confined spaces is a 
component of the health and safety training program. 

The purpose of the Confined Space Program is to establish procedures to 
protect personnel from this serious hazard in the course of their work; and at a 
minimum, to comply with 29 CFR OSHA 1910.146. This document assigns 
responsibilities and sets standards for personnel engaged in activities where 
confined spaces may be present 

13.2 RESPONSIBILITIES 

13.2.1 Health and Safety Coordinator 

The Health and Safety Coordinator administers the Confined Space Program. 
The Health and Safety Coordinator's responsibilities include: 

• Review of the HASP for potential confined space hazards and design 
alternative approaches to accomplish the confined space tasks; 

• Coordinating and managing the Confined Space Program in the event 
one is required; 

• Establishing priorities for implementation of the program; 

• Assisting with recognition and implementafion of the Confined Space 
Program; 

• Advising project management on confined space issues; and 

• Communicating the Confined Space Program to personnel by training 
related to specific Site activities. 

13.2.2 Offsites Manager 

The Offsites Manager directs the application of the Confined Space Program to 
project work. The Offsites Manager is responsible for: 

• Working with the Health and Safety Coordinator to prepare information 
describing activities that might be conducted in a confined space area; 
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. Assuring that all personnel engaged in project activities are familiar with 
I the definition of a confined space; 

• Assuring that personnel are familiar with the Confined Space Program, 
and that project activities are conducted in compliance with the Confined 
Space Program; 

• Assuming the responsibilities of the Field Team Leader if another person 
is not assigned these responsibilities. 

13.2.3 Field Team Leader 

The Field Team Leader is responsible for the implementation of the Confined 
Space Program on-site during field activities. The Field Team Leader is 
responsible for: 

• Overseeing implementation of the Confined Space Program during field 
operations; and 

• Reporting confined space work acfivity, and any violations of the Confined 
Space Program, to the Offsites Project Manager and the Health and 
Safety Coordinator. 

13.2.4 Personnel 

Personnel are responsible for: 

• Familiarizing themselves with the Confined Space Program and following 
it; 

• Becoming familiar with the criteria for detennining a cor^fined space, and 
with the monitoring, pemnitting, and other requirements of the program; 
and 

• Reporting immediately a confined space condition to the Field Team 
Leader. 

13.3 DEFINITION OF A CONFINED SPACE 

Confined space means a space that 

1. Is large enough and so configured that an employee can bodily enter and 
perform assigned work; 

2. Has limited or restricted means for entry or exit (such as pits, storage bins, 
_ hoppers, crawl spaces, and storm cellar areas); and 
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3. Is not designed for continuous employee occupancy. 

Any workspace meeting all of these criteria is a confined space and the Confined 
Space Program must be followed. 

13.4 CONFINED SPACE ENTRY PROCEDURES 

13.4.1 Safety Work Permit Required 

All spaces shall be considered permit-required confined spaces unfil the pre-
entry procedures demonstrate otherwise. The Safe Work Permit for entry into a 
confined space must be completed before work begins; it verifies completion of 
the items necessary for confined space entry. The Permit will be kept at the Site 
for the duration of the confined space work. If there is an interruption of work, or 
the alarm conditions change, a new Permit must be obtained before work begins. 

A permit is not required when the space can be maintained for safe entry by 
100% fresh air mechanical ventilation. This must be documented and approved 
by the Health and Safety Coordinator. Mechanical ventilation systems, where 
applicable, shall be set at 100% fresh air. 

The Field Team Leader must certify that all hazards have been eliminated on the 
Entry Permit. If conditions change, a new permit is required. 

13.4.2 Pre-entry Testing for Potential Hazards 

a. Surveillance 

Personnel first will survey the surrounding area to assure the absence of hazards 
such as contaminated water, soil, or sediment, barrels, tanks, or piping where 
vapors may drift into the confined space. 

b. Testing 

No personnel will enter a confined space if any one of these condifions exists 
during pre-entry testing. Determinations will be made for the following 
conditions: 

1. Presence of toxic gases or dusts: Equal to or more than 5 parts per 
million (ppm) on the organic vapor analyzer with an alarm, above 
background outside the confined space area; or other action levels for 
specific gases, vapors, or dusts as specified in the Health and Safety Plan 
and the Confined Space Permit based on knowledge of Site constituents; 

2. Presence of explosive/flammable gases: Equal to or greater than 10% of 
the Lower Explosive Limit (LEL) as measured with a combustible gas 
indicator or similar instrument (with an alarm); and 
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3. Oxygen Deficiency: A concentration of oxygen in the atmosphere equal to 
I or less than 19.5% by volume as measured with an oxygen meter. 

Pre-entry tests results will be recorded and kept at the Site for the durafion of the 
job by the Field Team Leader. Affected personnel can review the test results. 

c. Authorizafion 

Only the Field Team Leader and the Health and Safety Coordinator can 
authorize any personnel to enter into a confined space. This is reflected on the 
Safe Work Permit for entry into a confined space. The Field Team Leader must 
assure that condifions in the confined space meet permit requirements before 
authorizing entry. 

d. Safe Work Permit 

An Safe Work permit for confined space entry must be filled out by the Health 
and Safety Coordinator or Field Team Leader. A copy of the Safe Work Penriit 
is included as Figure 5.2. 

e. Attendants 

One worker will stand by outside the confined space ready to give assistance in 
the case of an emergency. Under no circumstances will the standby worker 
enter the confined space or leave the standby position. There shall be at least 
one other worker not in the confined space within sight or call of the standby 
worker. 

t Observafion and Communicafion 

Communications between standby worker and entrant(s) shall be maintained at 
all times. Methods of communication that may be specified in the Safe Work 
Permit and the HASP may include voice, voice by powered radio, tapping or 
rapping codes, signaling tugs on rope, and standby worker's observations that 
activity appears normal. 

13.4.3 Rescue Procedures 

Acceptable rescue procedures include entry by a team of rescuers only if the 
appropriate self-contained breathing apparatus (SCBA) is available; or use of 
public emergency services. 

The standby worker must be trained in first aid, CPR, and respirator use. A first 
aid kit should be on hand and ready for emergency use. The standby worker 
must be trained in rescue procedures. Retrieval of an unconscious victim in a 

/ confined space will only be conducted by trained rescue personnel. An 
"4 emergency call to 911 will be inifiated to assist the victim. 
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13.5 TRAINING 

Personnel who will engage in field activities will be given annual training on the 
requirements and responsibilifies in the Confined Space Program and on OSHA 
1910.146. Only trained personnel can work in confined spaces. Workers should 
be experienced in the tasks to be performed, instructed in proper use of 
respirators, lifelines and other equipment, and practice emergency procedures 
and self-rescue. 

Before each Site activity, the determination of confined space work will be part of 
the Site characterization process. Training in the site-specific confined space 
acfivities will be part of the site-specific health and safety training. 

13.6 SAFE WORK PRACTICES 

• Warning signs should be posted. These include warnings for entry 
permits, respirator use, prohibition of hot work and emergency procedures 
and phone numbers. 

• Cylinders containing oxygen, acetylene or other fuel such as gasoline 
must be removed a safe distance from the confined space work area. 

• Purging and ventilating is done before work begins to remove hazardous 
vapors from the space. The space should be monitored to ensure that the 
gas used to purge the space (e.g. tank) has also been removed. Local 
exhaust should be used where general exhaust is not practical. 

• The buddy system is used at all fimes. A standby person always must be 
posted within sight of, or in communication with, the person inside the 
confined space. The standby should not enter the confined space, but 
instead will call for help in an emergency and not leave the post. 
Communication should be maintained at all fimes with workers inside the 
confined space. 

• Emergency planning in the HASP and an Safe Work Permit must be 
approved in advance and the proper rescue equipment must be 
immediately available. 
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14. ELECTRICAL LOCKOUT/TAGOUT 

The Field Team Leader must approve all work in areas requiring lockout/tagout 
procedures. Specific procedures and permitting requirements will be specified in 
the HASP, or in a revised HASP based on the need for a worker to work around 
electrical equipment 

All systems must be locked out and tagged before the work begins. This 
includes pipes, air lines, electrical equipment and mechanical devices. The 
equipment must be start tested and approved for use by a worker by the Health 
and Safety Coordinator or the Field Team Leader by start-tesfing to make sure 
the locked-out equipment does not operate. 
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08/02/00 

ALLADIN MANTLE LAMP 

Bums Kerosene (Coal Oil) 

The Mantle Lamp Co. of America, Inc. 

Chicago, IL New York, NY Portland, OR Montreal, CA Winnipeg, CA 
President - Victor S Johnson 

Secretary - Bert S Presba 

Address - 168 N Halsted 

• Information was found from 3 advertisement pamphlets in the Chicago Historical 
Society from around 1910's. 

H:\home\£b\AladmL.aiiip08-00.doc 



08/02/00 

LINDSAY LIGHT COMPANY 

Incandescent Gas Mantles & Lightning Supplies 
Private Exchange All Departments Central-5552-5553 

(included in the main advertisement 1906-1908) 

President - Charles R Lindsay jr. (home address - 333 Rush) 
Secretary - Joseph M Sherburne (home address - 387 N. State) 

Company Address 1906-1908 

195 and 197 Michigan Street 

Company Address 1909 

358 Indiana 

Company Address 1910 

157 E Indiana 

Company Address 1914-1917 

161 E Grand Ave 

• Main Advertisement was only displayed in the 1906-1908 in these yellow pages, all 
other years the Co. was displayed in regular print with just the name and the address, 
sometimes the president and the secretary listed. The Books from 1911-1913 were 
missing the section where Lindsay Light would be displayed. 

• NO Brochures Found, 
• Only Reference to the Co. is in these Yellow Pages that were from 1833-1917 at the 

Chicago Historical Society. 
• 
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United States 
Environmental Protection 
Agency 

Region 5 
77 West Jackson Blvd. 
Chicago, Illinois 60604 

lirinois, Indiana 
Michigan, Minnesota 
Ohio, Wisconsin 

^ E P A Before You Dig - Tips for 
Construction Activities in the 
Streeterville Area 

Chicago, Illinois February 2001 

INTRODUCTION 

The purpose of this update is to provide basic 
background information on the history of 
thorium within the Streetervllle area and basic 
procedures when uncovering or intruding into 
subsurface soils within the potentially 
contaminated area. 

BACKGROUND 

In the 1990's, U.S. EPA became involved in 
Streeterville due to the discovery and 
excavation of approximately 40,000 tons of 
radioactive thorium-contaminated soils that 
were located during property development and 
utilities installation and maintenance. 
Additional subsurface thorium contamination 
has been found in other Streeterville locations. 
This contaminated material must be managed 
in accordance with State and Federal 
environmental requirements. U.S. EPA 
believes that radioactive material from the 
Lindsay Light and Chemical Company (Lindsay 
Light) was disposed of in the Streeterville area, 
but there is no complete information where it 
was disposed. 

Our historical research indicate that beginning 
In about 1904 and continuing, perhaps, through 
the mid 1930's, Lindsay Light manufactured 
thorium mantles impregnated with thorium in the 
City of Chicago. The Lindsay Light operation 
originated at 22 West Hubbard and later moved 
to 161 East Grand and 316 East Illinois Street 
in Chicago, Illinois. Ore was processed at the 

Illinois Street site and made into mantles at the 
East Grand site. 

Details regarding Lindsay Light operations at 22 
West Hubbard are very sketchy. From the eariy 
1900s until the eariy 1920s, the 22 West 
Hubbard building was a five-story building 
occupied by Lindsay Light, however. It is not 
known which operations took place at this 
location. About 1932, Lindsay Light began 
moving to West Chicago, Illinois and closed its 
Streeterville operations by about 1936. 

PROCEDURES 

If subsur^ce thorium wastes are uncovered 
without proper environmental controls, workers 
and \he public may be exposed to elevated 
radiation levels. Also, If not managed property, 
the radioactive materials might be spread to 
other locations. If your wortc involves removing 
the asphalt, concrete or other materials covering 
suk>surface soils or tunneling, digging or 
otherwise intruding into subsurface soils, the 
following radiation survey testing procedures 
must be followed. The results should be 
presented in a written report sent to U.S. EPA. 
This report should be detailed enough that 
someone not present would be able to follow the 
actions performed. Please call U.S. EPA 48 
hours prior to performing a walkover survey so 
that we may observe. This report should be 
given to U.S. EPA prior to breaking ground In 
Streeterville. 



Determine the site radiation level. 
Hold a gamma-ray survey probe 
(sodium iodide detector) about 6 inches 
off tiie ground and walk tiie entire area 
along parallel lines about 3-4 feet 
apart. The site background level is 
determined by looking at the lowest 
count rate readings and looking for spots 
and regions of elevated radiation levels. 
If background readings appear to be 
elevated over expectations, U.S. EPA 
may ask for an off-site determination of 
background for the area. 

Quantify exposure environment. 
Take readings of 30 second counts, on 
contact witii tiie ground, at intervals of 10 
feet along parallel lines five feet apart to 
quantify tiie exposure environment (these 
include background levels). Next, take 
readings at selected spots where initial 
readings were over twice the 
background level. 

Assess an anomaly. 
If readings indicate anomalies, tiien 
subsurface gamma-ray count rate 
readings and soil samples will need to 
be collected. These samples will need 
to be analyzed for radionuclide 
identification and quantification. 
However, radioactive waste may be 
created here and workers and 
equipment could get contaminated, so 
tills phase should not be done without a 
U.S. EPA approved health and safety 
plan and a means of disposing of 
contaminated soil, protective clothing, 
etc. 

FOR ADDITIONAL INFORMATION 

If you have questions about these procedures, 
equipment specifications, or thorium 
contamination in Streeterville, please contact: 

Vemeta Simon 
On-Scene Coordinator 
Superfund Division (SE-5J) 
(312)886-3601 
simon.vemetat̂ epa.Qov 

Fred Micke 
On-Scene Coordinator 
Superfund Division 
(312)886-5123 
micke.fredrick(g)epa.gov 

Larry Jensen 
Senior Health Physicist 
Superfund Division 
(312) 886-5626 
jensen.lany@epa.gov 

24-hour response number 
(312)353-2318 

Lindsay Light site-related infomnation is 
available at tiie following location: 

Harold Washington Public Library 
400 South State 
Chicago, Illinois 

Monday: 9:00 a.m. to 7:00 p.m. 
Tues. and Thurs.: 11:00 a.m. to 7:00 p.m. 
Wed., Fri., and Sat: 9:00 a.m. to 5:00 p.m. 

WEB SITE 

This and additional updates can be found at the 
following web site: 

www.epa.gov.regionS/sites/ 

Scroll down through tiie list to find the Lindsay 
Light II/RV3 North Columbus Drive site. 

mailto:jensen.lany@epa.gov
http://www.epa.gov.regionS/sites/
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Background 
The Lindsay Light Chemicjil'Company is the former maker of 

TncSoSSscenTgas mantles for home and street lighting. Earlier reports 
show this company first imported and then manufactured mantles firom 
around 1910 until 1933 at 161 East Grand Avenue. Sometime after 
1933 Lindsay Light moved to West Chicago, IL. 

The process of gas mantle manufacturing involves dipping gauze 
mantle bags into solutions containing thorium nitrate and small 
amounts of cerium, beryllium and magnesium nitrates. The principal 
ingredient in thorium nitrate is radioactive thorium, specifically 
thorium-232. 

Maps 

Photos 

Fact Sheets 

Contacts 

Lindsay Light I Site 

The Lindsay Light I site is located at 161 East Grand 
Avenue, at the comer of Grand Avenue and St. Clair 
Street in downtown Chicago. Lmdsay Light I is the former 
manufacturing location for the Lindsay Light Chemical 
Company. EPA took a series of surveys and recommended 
that decontamination of areas throughout the building be 
undertaken, where practicable (areas where employees and 
members of the general public work or fi-equent). In 
August 1981, the current building owners fiinded a limited 
project to decontaminate only occupied work areas on the 
second and fourth floors. During June 1983 and February 
1984, EPA took dose measurements to determine what, if 
any, levels of radiation were present. On both occasions 
results were minimal. 

In June 1993, a site assessment was performed to measure 
ganuna exposure rates. This assessment concluded that 
there were additional areas that should be removed. 

Lindsay Light II Site 

The Lindsay Light II Site is a public parking lot located at 
316 East Illinois Street. The three acre lot is bounded by 
Grand Avenue, Illinois Street, McClurg Court, and 
Columbus Drive. Records show that the Lindsay Light II 
Site originally housed a stable, which was later used as a 
laboratory/processing facility by the former Chemical 
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company. A site assessment was done in June 1993, which 
determine the extent of cleanup activities. 

Lindsay Light I I I Site 

Lindsay Light EH is located at 22 West Hubbard Street. 
Records indicate that this location was once a home of the 
Lindsay Light Chemical Company. A site assessment 
occurred at 22 and 30 West Hubbard (adjacent buildings) 
which showed minimal levels that posed no immediate 
health and safety actions. Surveys were conducted at 30 
West Hubbard due to the common wall shared by the two 
buildings. 

Lindsay Light II Site/RV3 North Columbus Drive 

The Lindsay Light n Site/RV3 Columbus Drive is located 
at 316 East Illinois Street directly across the street fi-om 
the Lindsay Light II removal site. This property was 
detected during a EPA walkover radiation survey of the 
property. During this walkover the presence of thorium 
was discovered. These levels were cross-checked through 
the Argoime National Laboratory. As a result, EPA 
expanded the Lindsay Light n cleanup project to included 
the North Columbus Drive property (known as the 
Lindsay Light n Site/RV3 North Columbus Drive). 

A workplan to cleanup this property was finalized and 
approved on March 24, 2000. Cleanup activities are 
scheduled to begin in early April 2000. 
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United States 
Environmental Protection 

Region 5 
77 West Jackson Blvd. 
Chicago. Illinois 60604 

Illinois, Indiana 
Michigan, Minnesota 
Ohio, Wisconsin 

< » E B \ Lindsay Light Sites Update 
Chicago, Illinois April 2000 

INTRODUCTION 

The purpose of this fact sheet Is to provide 
community residents and other interested 
individuals with information about the Lindsay 
Light sites. In particular, this fact sheet will 
provide a brief overview of cleanup activities 
at each site with background information on 
the company and contacts for additional 
information. 

LINDSAY LIGHT BACKGROUND 

The Lindsay Light Chemical Company is the 
former maker of incandescent gas mantles for 
home and street lighting. Earlier reports 
show this company first imported and then 
manufactured mantles from around 1910 until 
1933 at 161 East Grand Avenue. Sometime 
after 1933, Lindsay Light moved to West 
Chicago, Illinois. 

The process of gas mantle manufacturing 
involves dipping gauze mantle bags Into 
solutions containing thorium nitrate and small 
amounts of cerium, beryllium and magnesium 
nitrates. The principal ingredient in thorium 
nitrate is radioactive thorium, specifically, 
thorium-232. 

LINDSAY LIGHT I SITE 

The Lindsay Light I site is located at 161 East 
Grand Avenue, at the corner of Grand 
Avenue and St Clair Street in downtown 
Chicago. Lindsay Light I Is the former 
manufacturing location for the Lindsay Light 

Chemical Company. The U.S. Environmental 
Protection Agency took a series of surveys 
and recommended that decontamination of 
areas throughout the building be undertaken, 
where practicable (areas where employees 
and members of the general public work or 
frequent). In August 1981, the current 
building owners funded a limited project to 
decontaminate only occupied work areas on 
the second and fourth floors. During June 
1983 and Febmary 1984, U.S. EPA took dose 
measurements to determine what, if any, 
levels of radiation were present On both 
occasions results were minimal. 

In June 1993, a site assessment was 
performed to measure gamma exposure 
rates. This assessment concluded that there 
were additional areas that should be 
removed. 

LINDSAY LIGHT II SITE 

The Lindsay Light II Site, which is a public 
parking lot is located at 316 East Illinois 
Street. The three acre lot is bounded by 
Grand Avenue, Illinois Street, McClurg Court 
and Columbus Drive. Records show that the 
Lindsay Lite II Site originally housed a stable, 
which was later used as a laboratory/ 
processing facility by the former Chemical 
company. A site assessment was done in 
June 1993, which determine the extent of 
cleanup activities. 



LINDSAY LIGHT III SITE FOR ADDITIONAL INFORMATION 

Lindsay Light III is located at 22 West 
Hubbard Street. Records indicate that this 
location was once a home of the Lindsay 
Light Chemical Company. A site assessment 
occurred at 22 and 30 West Hubbard 
(adjacent buildings) which showed minimal 
levels that posed no immediate health and 
safety actions. Surveys were conducted at 30 
West Hubbard due to the common wall 
shared by the two buildings. 

If you have questions about the information in 
this fact sheet or would like additional 
information about the Lindsay Light Sites, 
please contact the individuals listed below: 

Derrick Kinnbrough 
Community Involvement Coordinator 
Office of Public Affairs (P-19J) 
(312)886-9749 
klmbrough.derrick@epa.gov 

LINDSAY LIGHT II SITE/RV3 NORTH 
COLUMBUS DRIVE 

The Lindsay Light II Site/RV3 Columbus Drive 
is located at 316 East Illinois Street directly 
across the street from the Lindsay Light II 
removal site. This property was detected 
during a U.S. EPA walkover radiation survey 
of the property. During this walkover the 
presence of thorium was discovered. These 
levels were cross-checked through the 
Argonne National Laboratory. As a result 
U.S. EPA expanded the Lindsay Light II 
cleanup project to included the North 
Columbus Drive property (known as the 
Lindsay Light II Site/RV3 North Columbus 
Drive). 

A workplan to cleanup this property was 
finalized and approved on March 24, 2000. 
Cleanup activities are scheduled to begin in 
eariy April 2000. 

Verneta Simon 
On-Scene Coordinator 
Superfund Division (SE-5J) 
(312) 886-3601 
simon.verneta@epa.gov 

U.S. EPA Region 5 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

(800) 621-8431 

Lindsay Light site-related information is 
available at the following location: 

Harold Washington Public Library 
400 South State 
Chicago, Illinois 

Monday: 9:00 a.m. to 7:00 p.m. 
Tues. and Thurs.: 11:00 a.m. to 7:00 p.m. 
Wed., Fri., and Sat: 9.00 a.m. to 5.00 p.m. 
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EPA Answers Questions Most 
Often Asked by Residents 
Lindsay Light II/RV3 North Columbus Drive Site 

May 2000 

INTRODUCTION 

The purpose of this fact sheet is to provide 
community residents and other interested 
individuals with responses to questions frequently 
asked about the Lindsay Light II /RV3 North 
Columbus Drive Site cleanup. 

What is Thorium? 

Thorium is a metallic element. It is part of the 
Thorium Decay Series, which is a series of 
radioactively decaying elements. Both thorium and 
the Thorium Decay Series are found naturally. 

Where did the Thorium come from? 

Thorium used on this site probably came from 
India, Brazil, South Africa, Florida, the Carolinas 
and Idaho In an ore called Monazite. Monazite is 
found in beach and river deposits of minerals that 
eroded from larger deposits and washed 
downstream. These were mined, shipped to 
Chicago, and chemically purified to obtain the 
thorium and other elements necessary to produce 
gas mantles. Unused ore and chemical wastes 
are the site contaminants. 

IHow was the radiation at the site discovered? 

U.S. EPA had removed thorium contaminated soil 
from an adjacent property over several past years. 
When the ground was broken on the North 
Columbus property, U.S. EPA obtained access on 
the potential that it might also contain thorium 
contaminants. Surveys showed there was also 
contamination on this property. 

How did U.S. EPA get involved? 

U.S. EPA used its authority under the 
Comprehensive Environmental Response, and 
Compensation, Liability Act (CERCLA). CERCLA, 
also know as "Superfund," is a law designed to 

help cleanup abandoned waste facilities. Under 
CERCLA, potentially responsible parties include 
the owner and operator of a facillfy, any person 
who at the time of the disposal owned or operated 
the facility. In 1996, U.S. EPA ordered companies 
to conduct the cleanup activities at 316 East 
Illinois. In March 2000, U.S. EPA amended the 
Order to include the North Columbus Drive site 
and the owner of that property. 

What is U.S. EPA's cleanup level and how was 
it determined? 

U.S. EPA relied upon a soil radium standard for 
uranium and thorium sites found in Part 40, Title 
192 of the Code of Federal Regulations (40 CFR 
192). This standard is 5 picocuries per gram 
(pCi/g) of total radium (radium-226 plus radium 
228) over background in each 6-inch layer below 
ground. 5 pCi/g is 11 radioactive decays per 
minute per gram of soil. The background total 
radium level near North Columbus Drive is 2.1 
pCi/g. Therefore, the clean-up level for this site is 
5 + 2.1 or 7.1 pCi/g. 

What is involved in the cleanup? 

Contaminated soils are first located using hand
held gamma-ray detectors. These sites are 
excavated with construction equipment until the 
gamma ray detectors indicate the cleanup criterion 
had been met. Soil samples are taken to confirm 
this. U.S. EPA is then called to perform a 
verification survey, which includes independently 
performing a gamma ray survey and taking soil 
samples. Each 100 square meter (about 120 
square yard) area must meet the cleanup criterion 
of 5 pCi/g of total radium (radium-226 plus radium-
228) over background (altogether 7.1 pCi/g). If the 
cleanup criterion is met, the area is released for 
unrestricted use. If the cleanup criterion is not 
met, excavation continues until the criterion is met. 



What is the nature and extent of 
contaminat ion? 

The primary contaminant is believed to be 
radioactive thorium, but uranium and radium have 
also been measured in these soils. All of these 
are believed to have been present in Monazite ore 
processed for thorium. 

The original survey showed contamination in an 
area about 125 feet by 125 feet in southwest part 
of the site and contamination in scattered pockets 
throughout the rest of the site. Excavations in the 
eastern and southern parts of the site have shown 
more contamination, which is now known to extend 
under the sidewalks on Columbus Drive, Illinois 
Street, and Grand Avenue. 

What is being done to remedy the 
si tuat ion? 

Contaminated soils are being excavated, put in 
metal boxes on flatbed semis and shipped via 
railroad to the licensed disposal site in Utah. The 
developer and potentially responsible parties are 
cooperating with U.S. EPA in surveying the site, 
providing health and safety surveillance, and 
disposing of the contaminated soils. 

Is the contaminat ion contained? 

Contaminated soils on site are being removed. 
Materials have been found at the perimeter of the 
site, and under sidewalks. These will be handled 
under surveillance agreements and removed when 
sidewalks, streets or utilities must be wori<ed on. 
So long as they remain covered by concrete and 
asphalt they do not present a health and safety 
concern. U.S. EPA hopes to survey perimeter 
properties in the near future. 

Some contaminated material was sent to an offsite 
landfill. U.S. EPA will require a site survey to 
determine the extent of contamination and will 
require a remediation plan. 

The City of Chicago has agreed to restrict access 
to anyone exposing or working in the soils covered 
by the sidewalks and streets. The City will give 
U.S. EPA notice of anyone proposing to work there 
and require anyone who must expose or work in 
the soils beneath the sidewalks and street to 
implement a health and safety plan, conduct 
radiation surveillance and dispose of any 
excavated contaminated materials. 

How long do you estimate it w i l l take to 
complete the remediation? 

The remediation program will continue as long as 
necessary to remove the contamination. 
Originally, this was projected to take eight weeks, 
starting from early April. Potentially, the project 
may take longer, therefore, an exact estimated 
time frame can not given at this time. 

What is the probabil i ty that adjacent lots 
are also contaminated? 

U.S. EPA knows that there is contamination under 
some adjacent streets and in one nearby building. 
A surveillance project is contemplated for other 
perimeter properties to detemiine if additional 
contamination is present beyond the known sites. 

What are the potential health r isks to the 
environment? 

U.S. EPA has required a health and safety plan 
that should allow site cleanup to proceed without 
danger to site workers, the general public and the 
environment. Potential health risks include 
exposure to gamma rays, inhalation of radioactive 
dusts, ingestion of contaminated soil, skin 
contamination and spreading of the contaminants 
beyond where they are now. Controls for these 
potential risks include maintaining levels As Low 
As Reasonably Achievable so that doses to 
workers are minimal and doses to the general 
public are kept to background levels. There must 
be no visible dust onsite, air concentrations to 
workers and at the fence of the property must be 
kept below regulatory levels, workers onsite must 
not pick up contaminated soil on their skin or 
clothes, and vehicles or equipment leaving the site 
must not contain radioactivity above regulatory 
levels. Other measures to control dust include the 
"watering down' of the site during working hours. 

What, if any, are the human health hazards? 

The contaminants of concern are radioactive and 
can raise the risk of cancer in specific organs and 
can raise the risk for the body as a whole. This 

may occur by exposure of the body to gamma 
rays, by ingestion and inhalation of radioactive 
materials, and by skin exposure to contaminants. 
Since radiation exposure is a statistical risk there 
will not be a certainty of cancer from exposure and 
there will be no immediate, observable reactions. 



Is there a danger to the water supply 
(ground and surface)? 

Groundwater under the site is not used for 
drinking. Additionally, the thorium materials are 
very insoluble and past measurements have not 
shown groundwater contamination. To be prudent, 
U.S. EPA plans additional groundwater 
measurements on this site. No water, whether 
surface water or ground water, will be allowed to 
leave the site without meeting release standards. 

Is there the threat of runoff? 

U.S. EPA's oversight has not shown runoff to be 
an issue. If runoff was evident, U.S. EPA would 
require that it be contained and dealt with in a safe 
and healthful way. 

If i walk by the site will i be in danger. 

Using radiation meters, it has been determined, 
that gamma rays on the surrounding sidewalks are 
at background levels. Required air monitoring has 
shown that concentrations are well below 
regulatory levels for the general public. Fences 
assure that a person passing by does not get close 
enough to the contaminants to ingest them or get 
them on their skin. U.S. EPA feels that the public 
is well protected, but would take corrective 
measures, if perimeter conditions showed 
significant changes. 

WEB SITES 

This and additional updates can be found at the 
following web sites: 

www.epa.gov/region5/sites/ 

Scroll down through the list to find the Lindsay 
Light II/RV3 North Columbus Drive site. 

FOR ADDITIONAL INFORMATION 

If you have questions atxjut the information in this 
fact sheet or would like additional information 
about the Lindsay Light Sites, please contact the 
individuals listed below: 

Derrick KImbrough 
Community Involvement Coordinator 
Office of Public Affairs (P-19J) 
(312) 886-9749 
kimbrough.derrick@epa.gov 

Verneta Simon 
On-Scene Coordinator 
Superfund Division (SE-5J) 
(312) 886-3601 
simon.vemeta@epa.gov 

Fred Micke 
On-Scene Coordinator 
Superfund Division (SE-5J) 
(312) 886-5123 
micke.fredrick@epa.gov 

U.S. EPA Region 5 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

(800) 621-8431 

24-hour response number (312) 353-2318 

Lindsay Light site-related information is available 
at the following location: 

Harold Washington Public Library 
400 South State 
Chicago, Illinois 

Monday: 9:00 a.m. to 7:00 p.m. 
Tues. and Thurs.: 11:00 a.m. to 7:00 p.m. 
Wed., Fri., arid Sat: 9:00 a.m. to 5:00 p.m. 

Sunday: 1:00 p.m to 5:00 p.m. 

http://www.epa.gov/region5/sites/
mailto:kimbrough.derrick@epa.gov
mailto:simon.vemeta@epa.gov
mailto:micke.fredrick@epa.gov
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ALLADIN MANTLE LAMP 

Bums Kerosene (Coal Oil) 

The Mantle Lamp Co. of America, Inc. 

Chicago, IL New York, NY Portland, OR Montreal, CA Wimiipeg, CA 
President - Victor S Johnson 

Secretary - Bert S Presba 

Address-168 N Halsted 

• Information was found from 3 advertisement pamphlets in the Chicago Historical 
Society from around 1910's. 

H:\home\eb\A Iar1inlamp08.00.doc 
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INTRODUCTION 

In order to assist in identifying thorium contamination in the Chicago Streeterville area left there 

by Lindsay Light Co. (LL) operations from 1910-1933, Sanborn Maps and addresses were researched to 

identify possible locations of the LL. During its years of operation, the Lindsay Light made 

incandescent gas mantles for home and street lighting. The process of manufacturing the gas mantles 

involves dipping gauze mantle bags into solutions containing thorium nitrate and small amounts of 

cerium, beryllium and magnesium nitrates. The foremost ingredient in thorium nitrate is radioactive 

thorium, thorium-232. This thorium came from purifying an ore called Monazite that is found in 

mineral deposits from India, Brazil, South Africa . .. etc. Monazite was shipped directly to Chicago 

and chemically purified to obtain thorium and other elements necessary to produce gas mantles. The 

unused ore and chemical wastes from the purification are the main contaminants of the site of Lindsay 

Light Co. These contaminants are radioactive and can raise the risk of cancer in specific organs, as well 

as raise the risk for the body as a whole. As a result, the areas of contamination need to be found and 

cleaned up. Sanborn Maps can help in locating the coordinates and details about the property to assist 

in the cleanup. 

Sanborn Maps have been used since 1867 and were produced by the Sanborn Map Company to 

provide accurate, current, and detailed information to the fire insurance industry for risk assessment 

purposes. These maps show the shape, size, and construction of dwellings, commercial buildings and 

factories as well as fire walls, and locations of windows and doors. They would be able to indicate the 

width and names of streets and property boundaries of buildings. To find out the exact address for 

Lindsay Light, old yellow pages were used that dated from 1833-1917, and then they could be applied to 

the Sanbom Maps of the corresponding years in order to find the exact site. 

^u 



METHODS 

Knowing the approximate location of Lindsey Light as being the Streeterville area, all possible 

locations that might carry Sanbom Maps for that area were reviewed. First, maps for the area were 

requested from Environmental Data Resources, Inc. on July 31'*, for all possible maps pertaining to the 

Sfreeterville area for any available year. In the Chicago Area, the places that would carry the actual 

relevant Sanbom Maps archives would be the Harold Washington Public Library, the Chicago Historical 

Society, the Newberry Library, University of Illinois in Champagne, Illinois Regional Archives 

Depository (IRAD) at Northeastern University, and at the University of Illinois in Chicago. To find the 

exact address of the Company, records were available at the Chicago Historical Society in a form of 

Yellow Pages (1833-1923) that listed addresses for businesses, as well as for regular people. The 

Sanbom maps could be on microfilm or originally bound, as long as the information wasn't updated to 

the current year. 



SANBORN MAPS FINDINGS 

The Enviroimiental Data Resources, Inc. sent a total of 78 maps for the Streeterville with the 

following distribution: 

1903 - 1 map 

1906- 12 maps 

1927- 1 map 

1950- 12 maps 

1974- 13 maps 

1988 - 13 maps 

1990- 13 maps 

1994- 13 maps 

The.map for 1903 and 1927 gave an aerial view of the whole Streeterville area, and since it was not very 

detailed, Lindsey Light was not found in 1903 because it didn't exist yet, and it wasn't found in 1927 

because of lack of detail on the map itself The aerial view was the only one available for 1927, the year 

that was actually needed for the research. Since Kerr-McGee existed only from 1910 to 1933, then all 

other maps that were sent could not be used for our research. The year 1906 was used to pinpoint the 

exact location of Lindsey Light on the map, the place where it would start up four years later. 

At the Chicago Historical Society, the following things were found about Lindsey Light: 

LINDSAY LIGHT COMPANY 

Incandescent Gas Mantles & Lightning Supplies 

Private Exchange All Departments Central-5552-5553 

(included in the main advertisement 1906-1908) 

President - Charles R Lindsay jr. (home address - 333 Rush) 

Secretary - Joseph M Sherbume (home address - 387 N. State) 

Company Address 1906-1908 

195 and 197 Michigan Street 

Company Address 1909 

358 Indiana 



Company Address 1910 

157 E Indiana 

Company Address 1914-1917 

161 E Grand Ave 

• Main Advertisement was only displayed in the 1906-1908 in these yellow pages, all other years the 

Co. was displayed in regular print with just the name and the address, sometimes the president and 

the secretary listed. The Books from 1911-1913 were missing the section where Lindsay Light 

would be displayed. 

• NO Brochures Found. 

• Only Reference to the Co. is in these Yellow Pages that were from 1833-1917 at the Chicago 

Historical Society. 

The Sanbom Maps collection at the Chicago Historical Society were originally bound and had 

Volume IN for 1906, that was updated up until 1911. However, the updates were not in the right areas 

to see Lindsay Light on the map. So, since Sanbom maps for 1906 were already complete, this 

information was not useful. 

The Newberry Library had the most extensive collection of Sanbom Maps that were originally 

bound. Based on the addresses that were found in the Chicago Historical Society, the pages from 

volume IN that were the most critical were 26-30, 49, and 50-54. For all the years that the library had 

the Sanbom maps for, the maps were updated to the year that they were dedicated to the library - 1990. 

So even if there was relevant information on these maps that were available between 1901 and 1950, it 

was written and pasted over for 1990, so no information could be gotten off those maps. 

At the University of Illinois at Urbana-Champagne at their Map and Geography Library, we 

spoke to a librarian over the phone and she checked out all the IN volumes that they had for the years 

between 1910 and 1933. The only year that they did end up having was 1906, which was not useful to 

us. 

The Northeastern Illinois University had the Illinois Regional Archives Depository (IRAD) part 

as a part of their library. The IRAD featured Sanbom Maps from many years, but the bulk of the 

collection was between 1916 and 1950, all originally bound. Unfortunately, no Volume IN was 

available for any of those years, they were all mostly for West and South Chicago. 



The final destination in search for Sanbom Maps past 1906 for Volume IN, lead us to University 

of Illinois in Chicago. That library only holds the Illinois portion of the Chadwyck-Healey Microfilm 

series reproducing the Library of Congress fire insurance atlas Collection, spanning between 1860 and 

1950. Volume IN was found to be in these holdings, but also only for 1906. All later years were for 

other areas of Chicago, and most of them were also updated to later years. 
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UNIFORM LOW-LEVEL RADIOACTIVE 
WASTE MANIFEST 

CONTAINER AND WASTE DESCRIPTION 

Additional Nuclear Regulatory Commission (NRC) Requirements for Control, Transfer and 
Disposal of Radioactive Waste 

1. MANIFEST TOTALS 

NUMBER OF 
PACKAGES/ 
DISPOSAL 

CONTAINERS 

5 

NET WASTE 
VOLUME 

m3 1.0620 

ft3 37.6000 

NET WASTE 
WEIGHT 

SPEaAL NUCLEAR MATERIAL (arams) 

U-233 

leg 463.5925 

lb 1000.0000 ^ ^ 

U-23S 

NP 

Pa 

NP 

ACTivrrc 

MBq 

mCl 

ALL NUCLIDES 

l . l iJTE+f l l 

S.0100E-01 

" ' DISPOSAL CONTAINER bESCRIPTlON 1 

5. 
CONTAINER 
IDENTIFICATION 

, NUMBER/ SC 
J PERMIT 

01-018S-OW I P S ' 
1C1 EAST ORAND 
CHICAOO, IL 

Oi-0ial-02/ 
1C1 EAST ORAND 
CHICAOO, IL 

01-0184-03/ 
181 E A S T ORAND 
CHICAOO, IL 

01-018S-04/ 
181 EAST ORAND 
CHICAOO, IL 

, OI-OIBJ-aO 0 1 
181 EAST ORAND 
CHICAOO, IL 

Shipmtnt Totals 

6. 

CONTAINER 
DESCRIPTION 

(See Note 1 & 
Note IA) 

4 

4 

4 

4 

4 

7. 

VOLUME 

(m3) 
(ft3) 

0.2124 

7.8000 

0.2124 

7.5000 

0.2124 

7.6000 

0.2124 

7.8000 

0.2124 

7.6000 

1.0820 

17.8000 

B. WASTE 
AND 

CONTAINER 
WEIGHT 

, 1̂ 9) 
(Ibl 

90.7188 

200.0000 

90.7188 

200.0000 

90.7188 

200.0000 

S0.718B 

200.0000 

90.7188 

200.0000 

46S.6926 

1000.0000 

9. 
SURFACE 
RADIATION 

LEVEL 

mSv/hr 
mrem/hr 

y > 

/>Z o 

, o ^ 

' i > . ^ 

.W 

\ .o 

J-h 

VO 

.&0Z. 

y i ^ 

10. SURFACE 
CONTAMINATION . 

MBa/100 cm2 
dpm/100 em2 

ALPHA 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

BETA-
GAMMA 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

TRmUM 

NP 

NP 

C-14 

NP 

MP 

WASTE DESCRIPTION 

Tc-99 

NP 

NP 

H29 

NP 

NP 

— 

TOTAI 

NP 

SOURC 

(kgs) 

(lbs) 
=0R EACH WASTE TY =E IN CONTAINER 

PHYSICAL DESCRIPTION 1 
11. 

WASTE 
DESCRIPTOR 

(See Note 2 
& Note 2AJ 

M-H 

S9-H 

39-H 

39-H 

39-H 

12. APPROXIMATE 
WASTE 

VOLUME(S) IN 
CONTAINER 

(m3) 
(FT3) 

0.2124 

7.8000 

0.2124 

7.8000 

0J124 

7.6000 

0 i124 

7.6000 

0.2124 

7.8000 

13. 
SOLIDIFICATION OR 

STABILIZATION 
MEDIA 

(See Note 3 
& Note 3A) 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

1 

1 

14. CHEMICAL DESCRI TION 1 

CHEMICAL FORM/ 
CHELATING AGENT 

RUBBLE NP 

RUBBLE NPO 

RUBBLE NP 

RUBBLE NP 

RUBBLE NP 

WEIGI 
% 

CHELA! 
AGEN 
IF>0.1 

0.00 

•rr 

ING 
n 
% 

0.00 

0.00 

0.00 

0.00 

— 

-
T 

( NOTE 1: Contalhar Deseriptlon Codes. For containers/ 
waste rsqiilring disposal In approved structural ov*r. 

Nota IA: Barnwell Spsclfla Container Description 
Codes. (Choose one code as imy bs applleable.) 

I N O T E 2: Waste Descriptor Codas. (Choose up to three which predoirlnata by volume.) 

I t n r-i.......~i 'IQ namnl lHnn Pi ihhip M Fvanpratnr Rnttom);ySluriaBR/ 

NotalA: Barnwell Speeifle 
IWast* DesertptOr Codes 
'iChoosa all abDticabIs codas H Nolo 9: 

Cedes, 
afruetu 

Sol 
I. (Cl 

volume. 
rari 
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FORM 640 ADCO SERVICES, INC, 
UNIFORM LOW-LEVEL RADIOACTIVE 

WASTE MANIFEST 

SHIPPING PAPER 

1. EMERGENCY TELEPHONE NUMBER (Include Area Coda) 
847-8C8-1999 ' 

ORGANIZATION 
181 PARTNERS 

2. IS THIS AN "EXCLUSIVE USE" SHIPMENT? 

YES 

NO 

DOES EPA REGULATED 
WASTE REQUIRING A 
MANIFEST ACCOMPANY 
THIS SHIPMENT? 
If "Yes." provide Manifest Number = 

YES 

NO 

TOTAL NUMBER OF 
PACKAGES IDENTIFIED 
ON THIS MANIFEST 

EPA MANIFEST NUMBER 

NA 

SHIPPER - NAME AND FACILfTY 
1/POR THE ACCOUNT o r 

AOCO 8BRVICBS, INC. 
181 EAST BRAND 
CHICAOO, IL 

SC PERMrr 
NA 

SHIPMENT NUMBER 
014183 L 

COhfTACT 
ELI PORT 

6. CARRIER - Name and Address 
ADCOM EXPRESS, INC. 
17880 DUVAN DRIVE 

TINLEY PARK, IL 60477 

CONTACT 
BOB BASSETT 

SIGNATURE^ Authorized carrier acknoYiledging waste recaipt 

SHIPMENT ID. NUMBER 
01-0183 L 

COLLECTOR 

PROCESSOR 

GENERATOR TYPE 
(Specif/) I 

TELEPHONE NUMBER 
(Include Area Code) 

847-88C-19W 

EPA ID. NUMBER 
ILD 047287384 

SHIPPING DATE 

TELEPHONE NUMBER 
(Include Area Code) 

708-429.3013 

DATE 

\ 3 ' ^ r ^ ~ - cPgj 

7. FORM 540 AND 540A 
F0RMS41 ANDS41A 
FORM 542 AND S42A 
ADDITIONAL INFORMATION 

PAGE 1 OF 1 
1 

None 
None 

9. CONSIGNEE - Name and Facility Address 

ADCO SERVICES, INC. 
17650 DUVAN DRIVE 

TINLEY PARK, IL 60477 

SIGNATURE - Authorized oonaignee acknowladgini 

10. CE 

This is to certify that ttie herein-named materials are pr 
in proper condition for transportation accoitlins to the a 
certifies that the materials are classified, packaged, mi 
disposal as described in accordalhce with the requirem 

11. U.S. DEPARTMENT OF TRANSPORTATION DESCRIPTION 
(Including proper shipping name, hazard class, UN ID number, 

and any additional Information 

12. 
DOT LABEL 

"RADIOACTIVE" 

13. 
TRANSPORT 

INDEX 

14. 
PHYSICAL AND 

CHEMICAL FORM 

15. 
INDIVIDUAL 

RADIONUCLIDES 
TOTAL PACKAGE ACTIVHTY 

MBq mCi 

HPNiReaumiBLi I I W W I I I A L NA NA Solid RUBBLE Th-232 

Q40//»<sn't/e AWttag,.>c-. i ~ j ^ . //A> c :>. U A ^ ^ A I Z -
i,1Mlli^:*W 1.0000E-41 

NA NA Solid RUBBLE Th-232 

^ / n p y / > t c r i ' u ^ y»i/4?v^>a-..»^- .Lc^t A^roj^j "7. U jA^uL 

3.7000E+00 1.0000E41 

fr~" " " " ••'•"•^'imrr*' NA NA Solid RUBBLE Th-232 1JS00E400 6.0000E.02 

NA Solid RUBBLE Th-232 I.OCOOE-KO 

f / ^ O A C T \ t e / J T M r a J f i - i - j L ^ A f ^ i D i j ' ? 3 U / l / 2 - » > ^ 

8.0000E42 

NON-REOULATED MATERIAL NA NA Solid RUBBLE Th-232 3.7000E-02 1.0aoOE-03 

FOR CONSIGNEE USE ONLY 

Packages listed as "NON-REGULATED" 
MATERIAL" on this manifest are 

2 0 . Customer represents and warrants that all datdisst f j ^ i n this Uniform Lovi^Level Radioactive Manifest is true and cor 

D a t ^ 3 0 j 2 ^ Signature 4 — ^ ^ 

Title and Organization; 

Telephone No. ( ) 



Adco 
Serv ices . Inc . 

Agreement, 

Adco Services, Inc. reserves the right to open, inspect, and sample the 
contents of containers we accept for disposal, and if found to be other than 
stated on the Uniform Low-Level Radioactive Disposal Manifest, we will 
charge for any repackaging, the difference in disposal costs, or retum the 
material to the generator. 

ADCO SERVICES. INC. 
Company 

Signature 

Generator 

Signature 

7ycJi 
Title Title 

y 2 . r - / d > c^^ vO ~ / ^ " CXS> 

Date Date 

17650 Duvan Drive • Tinley Park. Illinois 60477 • (708) 429-1660 • Fax (708) 429-9759 



••4«S:!?lPSPlsfv 

Agreement, 

Adco Services, Inc. reserves the right to open, inspect, and sample the 
contents of containers we accept for disposal, and if fpuhd to be other than 
stated on the Uniform Low-Level Radioactive Disposal Manifest, we will 
charge for any repackaging, the difference in disposal costs, or retum the 
material to the generator. fj^.r 

ADCO SERVICES. INC. 
Company 

Signature 

^ ^ y y 

Generator 

Signature 

ry^Ji 
Title Title 

J'-^O '^^^ O ~ / ^ - cits' 

Date Date 

17650 Duvan Drive • Tinley Park, Illinois 60477 • (708) 429-1660 • Fax (708) 429-9759 



ATG 
FORM 640 ADCO SERVICES, INC. 

UNIFORM LOW-LEVEL RADIOACTIVE 
WASTE MANIFEST 

SHIPPING PAPER 

1. EMERGENCY TELEPHONE NUMBER (Include Area Code) 
847-486-1880 

ORGANIZATION 
181 PARTNERS 

2. IS THIS AN "EXCLUSIVE USE" SHIPMENT? 

YES 

NO 

4. DOES EPA REGULATED 
WASTE REQUIRING A 
MANIFEST ACCOMPANY 
THIS SHIPMENT? 

YES 

NO 

If "Yes," provide Manifest Number = 

TOTAL NUMBER OF 
PACKAGES IDENTIFIED 
ON THIS MANIFEST 

EPA MANIFEST NUMBER 

11. U.S. DEPARTMENT OF TRANSPORTATION DESCRIPTION 
(Including proper shipping name, hazard class, UN ID number, 

and an/ additional information 

HPMmeaum i Bu WH WHiiAL 

C / r O / a ^ C T x ^ u ^ y iAA^ . t ' /AJA. I ^ . U L ^ ^ A ^ r ^ j . ^ "7 . U j J i ^ U \ 

f2>ti7AMntn\J <g >i/wt»igJ/t- L.. t g ^ n/oSj 7 j UJU 2. '9 I 2-
;MOWMIBBUmiTeB MAWniAL 

NON-REOULATED MATERIAL 

12. 
DOT LABEL 

"RADIOACTIVE' 

NA 

NA 

NA 

5. SHIPPER - I ^ME AND 

ADCO SBRVICeS, INC. 
1«1 EAST ORAND 
CHICAOO, IL 

SC PERMFT 
NA 

CONTACT 
ELI PORT 

S CARRIER - Name and / 
ADCOM EXPRESS, JNC. 
17«60 DUVAN DRIVE 

TINLEY PARK, IL C0477 

COf^ACT 
BOB BASSETT 

13. 
TRANSPORT 

INDEX 

NA 

NA 

NA 

NA 

NA 

P\ 
CHI 

Solid Ruee 

Solid RUBC 

Solid RUBi 

Solid RUBI 

FOR CONSIGNEE USE ONLY 

Packages listed as "NON-REGULATED" 
MATERIAL" on this matufest are 
classified in accordance with 49 CFR 
173.403 Pefuiition of Radioactive 
Material). These materials must still be 
disposed of at a licensed disposal facility. 

FORM 540 (10.96) 

* ^ ^^^ y 



atiMi B Y : ubM SERVICES; 3124212369; MAY-11-00 9:00AM; PAGE 1/5 

DEMServiceSp Inc 
IOI8S.OakltyBtyd. 
LowtrLevtt 
Chicago. IL. 60612 
USA 
312.421.2352 phone 
312-421.2369 fia 
DEMservicet^oL com 

Company nmtB 

AKenfton 
^ S S I 

£/-• Port 
omct location 

from 
?c.J Mdikh i f , 

Date 

r - //- ô 
OmC0 tocotion 

Fax number 

^ ^ l ' < i s r - l ^ ^ i 
PfiOiK numbv 

1 I Urymt Q Reply ASAP Q P/Mae eommtnt 0 fitase rtvtew a For your Intormaiion 

Total pagas, inctu îng cover 

COmHENTS 

-fH T V yo\A j(lt.ti~ IMot-e , h ^ O f Ple*kSe. c^Ttt 

X /ygcd hf-Qv^ you <gi ^^f/ o ^ ^ 1> 

Lt. O^ ^ SS4 s h i ^ t ^ A H \-tA,TU*<, >ve> €'^a IA 

^}l,iA,\ \/^r<-^ 'X^hA } ^ ^ r c S k^d '̂ 

/Act,^ fc 

/^^f 

2 OiA 

mY-11-2000 08=59 3124212369 9 3 ^ P. 01 



ocivi S T : utM s t H V l U b b ; 3124212369; MAY -11 -00 9:00AM; PAGE 2/5 

i>5f^^--Asy!*^i?-

NAMEl Sfi^W^<^ \ ^ r i J ^ i(,?>-SC ^^^7 

DATB OP BXAMi 9'^r}-0d 

In accocdance with the Department oC Labor Standards 
1910.134 and O.S.U.A. 3tandard6 192C.&0 [ta) U) regarding 
medical surveillance. 

ThA Aabaahoa Phyaiftal rn r fr.ho abOiXH Uamfid flUamiinflfi 

aontalnftd; 

^ Annual Madioal Histonr Quaationnaira 
Etoployinant Fhyaioal >^ 
Pulmonary Function Teat J^" 
Chast x-ray _ _ _ _ ^ 

The results of the medical examination o£ the above examinee 
have been reviewed. No medical conditions were detected 
which would place the individual at a health risk in 
continuing duties where possible asbestos exposure exists. ' 

In accordance with 0»S.H.A. requirements/ I have informed 
the above named individual of the results of his/her medical 
examination. 

The complete medical examination report and x-ray (if 
required) on the above named individual will be released and 
forwarded to the employer pending final conclusion and 
interpretation of any additional medical data collated 
durin? the exaraination. 

He have determined that the examinee .can perform work while 
wearing respiratory protection. 

Physician's Name <Print) PHysician^Sydignature 

mv-l 1-2000 08:59 3124212369 93:̂  P.02 



j jtpii bT: UEM SERVICES; 3124212369; MAY-11-00 9:01AM; 
i ^ f n t m f ^ ^ ^ y - •••• '•'•• -yy jU 'y^f '^ i - ' 

PAGE 3 / 5 

• H»i>OB<S»w>twilBiiiwpiiiai<.iiriirti«»wi»wfli 
• AfAHHttraUHamyo*Mfmavim.m!ia$uh fertelonrtiimelvad. 

DEM Services Incoiporated — Res^rator FIT TEST SUMMARY 

Employee Signature: ^ J L ^ / L , ^ . . ^ 0 ^ / 2 ^ ^ ^ ^ ^ 

emptoyee Printed Name: - ^ / I B / J O D ^S^JHAMjpfr^ SSHJ S ^ T ^ ^ i > ' d > f f 3 7 

Ptfson C xtduOting Test 
(Signature): 

Person Coiducting Test 
(Printed Name): 

<y/̂ Mm 

/jjtAU^ 'prj:>eJi/fAJzj^ 

Respirator Selected: 

Manufacturer MSA Size (eket* Om): 

MSHA/NIOSH Appravat #. TC-21C-49S 

S 

Type of Test Conducted: Qualitative 

Tasting Agent Used: Smoke Irritant 

( ^ 

Mode): FULL FACE 
PAPR-4Sr8S 

Expiration Date: 4 4 ^ 

MflY-ll-2000 0 9 : 0 0 31242123&9 93Ji P.03 



atiMi BY: UEM SERVICES; 

f WEST iu.%a«uni sntccT 
tiit.(K>a 
IK'ACO. IL 

3124212369; MAY-11-00 9:02AM; PAGE 4/5 

TELEPHONE (312)641-1449 FAX iSi2)m47i4 

i l l N5lRfjrMiciSir,AN Ai^Jtiis 
SL'nE I 'M 
CHIC%CO.Il«M9l 

SOVTIll 
nwciro. ir tutst ° 
raoNE (7»> Tfr^wi FAX (ttifiit7.n» 

oocoimTATZOif: iiBDze]i& y z m a s FOR ASBXSYOS U M O V H L 

M D issyxiasox USB 
Case » 

Haaa _ 

Hn̂ f.TVl> 

^r\c\ Cs^v-Mo 

Exam Data 

Age, 

\^-^v^^ 

-S3. Smx CS) ' 
Data of Birth  Social security t  

rZTRBSS OtZTERZA 

1. This is to certify, in accordance vith the OSHA Asbestos 
Standard, 39 cfR 1926.58 (M)-(l) (2) (3) and (4) and 29 CFH 
1910.1001, I have «xaained the above mentioned individual; 

2. Based on ay findings, Z have deteruined this individual 
may use a respiratory device while perfoning his/her required 
employment servieea; 

3. The results of my examination have not detected a 
medical condition which would place the employee at an increased 
risk of material haalth impairment from exposure to asbestos; 

4. In accordance vith OSRA requirement, Z have informed the 
above named individual of the results of his/her medical 
examination and of any medical condition that may result from 
his/her exposure to asbestos, and 

5. Z have inforaed the above named individual of the health 
risks involved in smoking, of synergistic relationship between 
cigarette smoking and asbestos exposure in producing lung cancer, 
and that cessation of smoking vill reduce the risk of lung 
cancer. 

PByslClAH*8 APPSOTAL 

Zt is my medical opinion that the above-named individual is 
medically fit to angage in asbestos removal and wear respiratory 
protective equipment as req[uired by the Illinois Department of 
Public Health (Asbestos Abatement Act Rules and Regulations/ 
Section 855.60) and OSaA 29 CFR 1926.58 M (1) (2) (3) (4) and 
OSHA 29 CFR 1910.1001., 

Ptxysieian's Signature Date ̂ -̂̂ ^̂ >>'•̂ K> 

MflY-ll-2000 09:00 3124212369 93J£ P. 04 



atiMi bv: DEM SERVICES; 3124212369; MAY-11-00 9:02AM; 

'>«.i5:Tie'|ttV#J,S^;**.;-^;;:rCr''^<.;ri:;-' 

c 

PAGE 5/5 

' y . ' i r ^ : - ' - . 

DEM Services Incoiporated — ResptrBtor FITTEST SUMMARY 

C'<W>««*$lgnalurK Pte V - / 7 - OO 

**•««« Conducting Test 
(Signature): 

PewjnConduclihgTest 
(Printed Name): £.>/ jg ^ i J J l ^ ^ 

Respirator Selected: 

ManutSscturer. / $ M ^ 

MSHArt«OSH Approval Jfc TC21(U9S 

Size (CM* OM) : 

Modet FULL FACE 
PAPR-4S7as 

Type of Test Conduded: Qualttativs 

[Testing Agent Used Smoke IrrRaflt ExpiraiSOn Date: tO' n-Cfo 

MftY-ll-2000 09 :01 3124212369 93^ P. 05 



ADCO Seri^ices, Inc. 
I 7 6 5 0 D u v a n Drive, Tinley Park, IL 6 0 4 7 7 • ( 7 0 8 ) 4 2 9 - 1 6 6 0 FAX ( 7 0 8 ) 429-9759 

INVOICE 
# iZi&4Ai& Page 1 of 1 

CUSTOMER , , p . „ p . „ , J-, ,. 

ORDER NO. V E R B H L E L I 

LOT NO. 01-0183 

DATE 05/1 1./00 

RSSI 
ftTTN ELI PORT 
&312 W. OAKTON STREET 
MORTON GROVE I L &00S3 

I fe l (3RftND ftSSOCIATEB 
i & l EftST GRAND 
CHICAGO I L 

TERMS: 
Net 10 

Account Number"; 358S 

^iite'^g^asiaaia»^s#?^jMSa§^i3i;S£^i^^ 
-SI^F OK CQNIWNER 

1 , 3 3 0 . 0 0 Ea 

F,E.I,N. tt36-£&5£aB5 

05/10/00 

SPECIAL REMARKS OR COMMENTS 

DISPOSAL OF SOLID RUBBLE 

1,3.30 LBS. f.a 7.75/LB. 

PLEASE RETURN GO, vxj-KfKjr I-ft! n i l uti 

7. 71 

î ymmmsm^̂  

10, 307. 50 

DISCLAIMER: TItiB to all materials which wore previously owned t y the customer or auppllef contained In waste 
tumlahed for burial as listed on this form or under this contract shall be deemed to be vested In Adco Services, Inc. 
upon delivery to our facilities or placed aboard our vehicle. Tha customer or supplier shall have no right Ip Ihe 
recovery of any material contained in sucti waste nor any credit tor their potential value. If special nuclear material 
(SNM) In quantities greater than 1 gram or source material greater than 1,000 kilograms that are being translated, 
inrm Apr. 741 .miiRt hA nnmnlntArt Our R.I.S. letters are VBO. 

miAKE CHECKS PAYABLI 

ADCO SERVICES, INC. 
P.O. BOX 1129 

TINLEY PARK, IL 60477 

TOTAL 
AMOUNT 

10, 307. 50 



»^m KERR-MCGEE 
KERR-McGEE CENTER • P.O.BOX2Sa61 • OKLAHOMA CITY. OKLAHOMA 73125 

November 30,1999 

BY FEDERAL EXPRESS 

Mr. Ronald Steele 
% EKO, Second Floor 
205 East Grand Avenue 
Chicago, IL 60611 

Re: 161 E. Grand Avenue, Chicago, Illinois 

Dear Mr. Steele: 

This letter is simply to confirm the arrangements that have been m^de v»/ith your consultant, Eli 
Port, concerning removal of certain radiological material from your building at 161 E. Grand 
Avenue, Chicago, Illinois. Kerr-McGee Chemical L.L.C. ("Kerr-McGee") agrees to reimburse 
the costs, up to a maximum of forty thousand ($40,000.00) for waste profile testing as required 
by a licensed disposal site and the transportation of such material to, and jts disposal at, a 
properly licensed disposal site. Your contractor under your supervision will perfonm the work, 
and you will pay all other costs associated with the remediation. Kenr-McGee understands that 
you are the owner of the aforementioned real property. 

It is agreed by you that Kerr-McGee's undertaking to reimburse these costs does not constitute 
an admission or a denial by Kerr-McGee that it has any liability or responsibility for the presence 
of radiological material at or about the property at 161 E. Avenue or for its remediation. 

I would appreciate it if you would countersign this letter and return it to me. 

Very truly yours, 

.̂ -^^Z:/ .̂ 
George D. Christiansen 
Vice President 

AGREED TO: V e ^ C ^ A ^ ^ ^ I x A > 
Ronald Steele, ©VWIR- ffrvJ^rv^^ \L>\ C . (h^it i^h A ^ 4 . ^ o A ^ i , 

Dated 

cc: Mark Krippel 

BCC: W.O.Green 
T.P. Goresen 

> / /̂oo 



ADCO Services, Inc. 
17650 Duvan Drive, Tlnley Park. IL60477 • (708)429-1660 FAX (708) 429-9759 

^ . y < - y 

CUSTOMER 
ORDER NO. V t H i ^ M i . 

LOT NO. 0 -'-. V' i c- :•• 

DATE Q y y 1 i ••'(,;: 

l o t Gi-vAI'-iD 
1 b i i : i \ f:; ' i " !:5 ?• 

'•"-i^\" ' ;:::"it.' 

•;n' ' .Ui 

TERMS: t'ic;:. o u n r •^;l.(mbei••; ,iSRi: 

; >». • " . ?i5.>' :l ii'..'©!?' 

/ / , • • • | -> r - . l ) 

PLEASE RETURN GOLD COPY WITH YOUR PAYMENT 

Mi} 

OlSCUMMER: Title fo all materials which were previously owned by the customer or supplier contained in waste 
furnished lor burial as listed on this form or under this contract shall be deemed to be vested In Adco Serelces. Inc. 
upon delivery to our facilities or placed aboard our vehicle. The customer or supplier shall have no right to the 
recovery of any material contained In such waste nor any credit for their potential value. If special nuclear material 
(SNM) In quantities greater than 1 gram or source material greater than 1,000 kilograms thai are being transfered, 
form AEC 741 must be completed. Our R.I.S. letters are VBO. 

lUAKE CHECKS PAYABLE TO: 

ADCO SERVICES, INC. 
P.O. BOX 1129 

TINLEY PARKrIL 60477 

i ? ' , . . ; ; v ' •• . : > ( : ' 

TOTAL 
AMOUNT 



* w KERR-MCGEE 
KERR-McGEE CENTER • P.O. BOX 25861 • OKLAHOMA CITY, OKLAHOMA 73125 

November 30,1999 

BY FEDERAL EXPRESS 

Mr. Ronald Steele 
% EKO, Second Floor 
205 East Grand Avenue 
Chicago. IL 60611 

Re: 161 E. Grand Avenue, Chicago, Illinois 

Dear Mr. Steele: 

This letter is simply to confirm the arrangements that have been m^de with your consultant, Eli 
Port, concerning removal of certain radiological material from your building at 151 E. Grand 
Avenue, Chicago, Illinois. Kerr-McGee Chemical L.L.C. ("Kerr-McGee") agrees to reimburse 
the costs, up to a maximum of forty thousand ($40,000.00) for waste profile testing as required 
by a licensed disposal site and the transportation of such material to, and its disposal at, a 
properiy licensed disposal site. Your contractor under your supervision will perform the work, 
and you will pay all other costs associated with the remediation. Kenr-McGee understands that 
you are the owner of the aforementioned real property. 

It is agreed by you that Kerr-McGee's undertaking to reimburse these costs does not constitute 
an admission or a denial by Kerr-McGee that it has any liability or responsibility for the presence 
of radiological material at or about the property at 161 E. Avenue or for its remediation. 

I would appreciate it if you would countersign this letter and return it to me. 

Very truly yours, 

. . y ^ / O i i 

George D. Christiansen 
Vice President 

AGREED TO: V < U > A ^ ^ ^ ^ 3 t x A > 
Ronald Steele. ©WNSR" f f rAw«^ / \ ( ^ ^ C . Cn^((tih ^ ^ ^ < y ^ t k ^ ^ 

Dated 

cc: Mark Krippel 

BCC: W.O.Green 
T.P. Goresen 

A ' T / 



J k A i / C O Sert̂ ices, Inc. 
17650 Duvan Drive, Tlnley Park, IL 60477 • (708)429-1660 FAX (708) 429-9759 

I in V W I V E 

CUSTOMER 
ORDER NO. ys ; - - : 

LOT NO. (3 : 

• DATE 0 : : : . ' 

ys... '. 

F' 1 s :-•. 

\ .i • • •V l t 

;-M i N E l . i PDRV 
u.3ia Vi.. { J H K T O N S T R E E T 

1 •-•• 1 

y.: i 
CH:;. 

GRAlMi 
iy- isr 

r w B ! . ' 

i A : 5 3 ( > L U - n 
!^Ki^^!'.'D 

1 

TERMS: 
^•• { r^ ' 4re-

Ai';;:: o uv i t fJvtmbi? i' 

;;:>© 

• r 1:. ,. i . i 's,. 

y^/im 

: - ' iJ ' : ) 

SPECIAL REMARKS OR COMMENTS 

rns^-'OSAL. Of- SCIL,.ip ^-:UJJB; 

i , r -. ycii qy 
' i \K, / y iM-'^-fy 

ry . 

(:y6l j 
PLEASE RETURN GOLD COPY WITH YOUR PAYMENT 

I 

DISCLAIMER: Title to all materials which were previously owned by the customer or supplier contained In waste 
turnlshed for burial as listed on this form or under this contract shall be deemed to be vested In Adco Services. Inc. 
upon delivery to our facilities or placed aboard our vehicle. The customer or supplier shall have no right to Ihe 
t«covery of any material contained In such waste nor any credit for their potential value. If special nuclear material 
(SNM) In quantities greater than 1 gram or source material greater than 1.000 kilograms that are being transfered. 
fonn AEC 741 must be completed. Our R.I.S. letters are VBO. 

MAKE CHECKS PAYABLE TO: 

ADCO SERVICES, INC. 
P.O. BOX 1129 

TINLEY PARK, IL 60477 

TOTAL 
AMOUNT "i 1/1 „ .<>A ;• „ .. 'i , ' ' 



' m KERR-MCGEE 
KERR- McGEE CENTER • P.O. BOX 25661 • OKLAHOMA CITY. OKLAHOMA 73125 

November 30,1999 

BY FEDERAL EXPRESS 

Mr. Ronald Steele 
% EKO, Second Floor 
205 East Grand Avenue 
Chicago, IL 60611 

Re: 161 E. Grand Avenue, Chicago, Illinois 

Dear Mr. Steele: 

This letter is simply to confirm the arrangements that have been m^de with your consultant, Eli 
Port, concerning removal of certain radiological material from your building at 161 E. Grand 
Avenue, Chicago, Illinois. Kerr-McGee Chemical L.L.C. ("Kerr-McGee") agrees to reimburse 
the costs, up to a maximum of forty thousand ($40,000.00) for waste profile testing as required 
by a licensed disposal site and the transportation of such material to, and its disposal at, a 
properiy licensed disposal site. Your contractor under your supervision will perform the work, 
and you will pay all other costs associated with the remediation. Kerr-McGee understands that 
you are the owner of the aforementioned real property. 

It is agreed by you that Kerr-McGee's undertaking to reimburse these costs does not constitute 
an admission or a denial by Kerr-McGee that it has any liability or responsibility for the presence 
of radiological material at or about the property at 161 E. Avenue or for its remediation. 

I would appreciate it if you would countersign this letter and return it to me. 

Very truly yours. 

. y^ /9^ . 

George D. Christiansen 
Vice President 

AGREED TO: V e o ^ ^ ^ f ^ S x J ^ 
Ronald Steele, ©WNSR" ^ ^ < \ m > r \ C? A C Cntmh. (V '= .^c ;A^ i> 

Dated 

cc: Mark Krippel 

BCC: W.O.Green 
T.P. Goresen 

> / 3 /on 



TEL: Oct 2 7 . 9 9 11 : l l No.O 

*^fcs?^ 
205 East Grand Avenue 
Chicago, Illinois 

Phone: 312-467-5440 
Fax: 312-467-0867 

^^ l -US ' - ' \ ' \ ^ \ 

FAX COVER SHEET 

Re: V X ^ 

From: V «s/ Vx-'A rt Fax: 312-4617-0867 
^ Phone: 3l2-46f7-5440 

DATE: 

This fax is pages including cover sheet 

Note: If you have any questions, call 312-467-5440 

Y^^ 



^̂ _. Oct 27.99 ll:ll No.003 P.02 

Draft 10/27/99 

161 £. Grand Associates 
Ron Steele, Manager 
161 E. Grand 
Chicago,!!. 60611 

Dear Mr. Steele, 

This letter is siraply to confirm arrangements ibat have been made with your consuhant, lili Port. 
Concerning the removal of ceiiain radiological material from your building at 161 E. Grand 
Avenue, ChicagoJIUnois. Kcir-McGee Chemical I^.L.C. (Kerr-McGce) agrees to pay the costs 
for the transportation and disposal of such material at a properly licensed disposal site, up to a 
maximum of $20,0000.00. Tlie work will be undertaken by your contractor under your 
supervision and all other costs associated with the remediation will be paid by you. 

It is agreed by you that Kerr>McOee's undertaking to pay the.se costs docs not represent an 
admission or a denial by Kcrr-McOcc that it has any liability or roKponsibility fur the presence of 
radiological material at or about the property at 161 £. Grand Avenue or for its remediation, 

I would appreciate it if you would countersign this letter and retvim it to me. 

Very Truly Yours, 

George B. Christiansen 

AGREED TO: 
Manager 

n 

http://the.se


03/02/00 THl) 12:11 FAi 405 270 3787 KERR McGEE @001 

K E R R - M c G E E 
CORPORATION 

SAFETY & ENVIRONMENTAL 
AFFAIRS DIVISION 

123 Robert S. Keir, MT- 2003 
Oklahoma City, Ok 73102 

FAX (405) 270-3787 
COVER SHEET 

To: f J U r O ^ Company F a x : ^ A / ^ ~ ^ ^ < r y 9 9 / 

From: fdf tA.^ l i jUJh . TotalPages: ^ Date: 3/^o<i 

Message: 

y4-YroLcLe.A "^yiEZ 

Please call 270-2686 or 270-2384 for FAX transmittal problems. 
MPR-02-208B 11 :15 4 ^ 270 3787 95?^ P. 01 



03/02/00 n m 12:11 FAX 4 0 5 270 3787 KERR McGEE 1^002 

.''?»• r-yUJH KERR-MCGEE 
• • - KSRH-McOEECEOTEB • P.O.BOX25W1 • OKlAHOtWCITY.OKIAHOMA 73125 

November 30,1999 

BY FEDERAL EXPRESS 

Mr. Ronald Steele 
% EKO, Second Floor 
205 East Grand Avenue 
Chicago, IL 60611 

Re: 161 E. Granci Avenue, Chicago, Illinois 

Dear Mr. Steele: 

This letter is simply to confinn ttie an-angements that have been made with your consultant, EK 
Port, concerning removal of certain radiological material from your building at 161 E. Grand 
Avenue, Chicago, Illinois. Kerr-McGee Chemical L.LC. {'Kerr-McGee'') agrees to reimburse 
the costs, up to a maximum of forty thousand ($40,000.00) for waste profile testing as required 
by a licensed disposal site and the hransportation of such material to, and its disposal at, a 
properly licensed disposal site. Your contractor under your supervision Vkfill perfomn the work, 
and you will pay ail other costs associated with the rentediation. Kenr-McGee understands that 
you are the owner of the aforementioned real property. 

It is agreed by you that Ken--McGee's undertaking to reimburse these costs does not constitute 
an admission or a denial by Kerr-McGee that it has any liability or responsibility for the presence 
of radiological material at or about the property at 161 E. Avenue or for its remediation. 

I would appreciate it if you would countersign this letter and retum it to me. 

Very truly yours, 

George D. Christiansen 
Vice President 

AGREED TO: 
Ronakf Steele, OWNER 

Dated 

cc: Mark Krippel 

BCC: W;0. Green 
T.P. Goresen 

MftR-02-2000 Il:i5 405 270 3787 P. 02 



ITfff 
K E R R - M c G E E 
CORPORATION 

SAFETY & ENVIRONMENTAL 
AFFAIRS DIVISION 

123 Robert S. Kerr, MT- 2003 
OklahomaCity, Ok 73102 

FAX (405) 270-3787 
COVER SHEET 

To: P j t c ) V z ; ^ Company: 

From: D / t f i , . ( / j i u j f a . TotalPages: ^ 

Fax:^V7-9/^.Cy99/ 
Date: 3l:^o(\ 

Message: 

^-YTOLcyA ^^ rSZ 

Please call 270-2686 or 270-2384 for FAX transmittal problems 
405 270 3787 95Ji MftR-02-2000 11:15 P. 01 

P.aD 



^ f g ^ T c ^ 

East Grand Avenue 
cago, Illinois 

jne: 312-467-S440 
x: 312-467-0867 

'^M'US-\\<\\ 

FAX COVER SHEET 

Re-. U A ^ ^ 

f̂̂ rn- \^o r̂  SV^X/ i ^̂ '̂ 312-4617-0867 
V N ; n - r ^ N ^ Phone:312-4617.5440 

DATE: 

This fax Is *^--^ pages including cover sheet 

Note: If you have any questions, call 312-467-5440 

TN>^ 



SITE ASSESSMENT REPORT 
FOR 

LINDSAY LIGHT COMPANY SITE 
U.S. EPA ID: N/A 

SSID#: N/A 
TDD: T05-9305-014 
PAN: EIL0794SAA 
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1.0 SITE DESCRIPTION 

The Lindsay Light Company Building is a four story conmercial 
building located at 161 E. Grand, at the corner of Grand Avenue and 
St. Clair Street, in Downtown Chicago, Illinois. Grand Avenue is 
about one-half mile north of the central Chicago "Loop" area. The 
geographical location is 41' 53' 30" north latitude and 88" 36» 30" 
west longitude (See Figure 1 for site location) . The site is 
currently being occupied several companies including audio/video 
production companies called Optimus and Streeterville Studio, Inc.. 

2.0 SITE HISTORY 

The Lindsay Light Company manufactured incandescent gas mantles for 
home and street lighting in this building from at least 1910 until 
1936. Lindsay Light moved to West Chicago and was later purchased 
by American Potash, which was later purchased by Kerr McGee 
Chemical Company in 1967. The principal ingredient in gas mantle 
manufacture are the gauze mantle bags which were dipped into 
thorium nitrate solution. Small amounts of cerium, beryllium and 
magnesiiom nitrates were also used. The present owners of the 
building, Browne and Storch, a real estate firm, pvirchased the 
building in 1978. 

In August of 1981, The building owners attempted to decontaminate 
part of the second and fourth floor. The building owners hired 
Radiation Safety Services (RSSI) to determine the contaminated 
areas. RSSI identified areas of gamma dose rate at one meter above 
the floor in the building. Any readings above 100 micro-Roentgen 
per hour at one meter above the floor were candiidates for 
decontamination. The building owners supplied the laborers and 
tools to assist RSSI in decontamining the second and fourth floor. 

After the area of oak floor was determined to be contaminated, the 
floor was removed. All subflooring found to be contaminated was 
either removed or chiseled down a half inch. The decontamination 
was only performed on occupied work areas. 

During June of 1983, as part of the U.S. EPA survey, 7 film badges 
were placed at specific locations of concern to collect dose 
measurements. The range of the 25 day gross dose equivalent ranged 
from minimal (5 badges) to 20 millirem (2 badges). 

In February 1984, The building owners began reconstruction on the 
second floor. Prior to performing the reconstructioning project, 
RSSI conducted one hour training on radiation and collected wipe 
samples at the areas of concern. RSSI surveyed the area while the 
removal of the contaminated material was being conducted. 





3.0 SITE ASSESSMENT 

At 1700 hours, on June 2, 1993, U.S. EPA On-Scene Coordinator (OSC) 
Verneta Simon, U.S. EPA Emergency Response Team (ERT) Art Ball, 
U.S. EPA Air and Radiation Division (ARD) personnel Larry Jensen, 
Betsy Karr, and Michael Murphy, Illinois Department of Nuclear 
Safety (IDNS) representatives Tim Runyon and Vince Muzzalupo, and 
Technical Assistance Team (TAT) member Ron Bugg met with the 
building manager Ron Steele of 161 E. Grand Associates to perform 
a site assessment using gamma survey meters. The meters used were 
Micro-R meters, Ludlum Model 19 (measuring in micro-Roentgens per 
hour), radiation count rate meter with a sodium iodide (Nal) probe 
(measuring in counts per minute (cpm)) and a radiation count rate 
meter with an alpha probe (cpm) . The four floor building, plus a 
basement was divided into floors to conduct a survey readings 
throughout each floor. 

At 1745 hours, the group began to perform monitoring of the third 
floor with the micro-R meter and radiation monitors using a Nal 
probe. Due to the Ludltom Model 19 crystal over response to 
tJiorium, the levels were compensated by dividing the readings by a 
factor of 2. The correction factor was determined by comparing the 
results to other comparable instruments. All readings are gross 
exposure, no background, subtraction, and are meas\ired at contact. 
The background for the area was determined to be 6 micro-R/hr for 
nattirally occurring radiation. The micro-R meter reading of the 
northwest corner office was as high as 95 micro-R/hr and 110 in a 
studio area near the west side of the building (See Figure 3 for 
third floor results). During the surveying of the third floor. The 
main party split up into two groups. OSC Simon, ERT Ball, IDNS 
Muzzalupo, and TAT Bugg (group 1) prepared for surveying the fourth 
floor. The remaining individuals (group 2) continued to survey the 
third floor. 

At 183 0 hours, group 1 began surveying the fourth floor. Group 1 
could only perform a partial survey on the fourth floor due to the 
recording session in the booth located on the east section of the 
floor. The area where work was performed by the building owners 
contractor in 1987 to remove an area of contaminated material, had 
a reading of 350 micro-R/hr at floor contact and 200 microR/hr 
waist high (See Figure 4 for fourth floor results) . 

At 1900 hours. Group 2 conducted the siorvey on the second floor. 
The northwest corner office had high readings of up to 300 micro-
R/hr. A window of the east adjacent room from the corner office 
had readings of 80 micro-R/hr (See Figure 2 for second floor 
results). 

At 1920 hours, group 1 began to survey the first floor. Ron Steele 
requested the survey be performed away from the northeast section 
of the floor due to a client presentation that was taking place in 
that area. Group 1 began to survey the front lobby and the 



secretary area in the northwest corner of the floor. The reading 
near the secretary was 100 micro-R/hr. The lobby area ranged from 
3 0 to 75 micro/hr (See Figure 5 for first floor results). 

At 2000 hours, group 1 began to survey the basement area. The area 
of concern in the basement with the highest gross exposure rate was 
measured on contact with a concrete plug in the chimney. The 
micro-R survey indicated level of 2,250 micro-R/hr at contact of 
the chimney and 250 micro-R/hr at one meter away from the chimney 
(See Figure 6 for basement results). 

At 2015 hours, group 2 completed the second floor survey and 
assisted group I's survey of the basement. Near the central area 
of the basement where records^, were kept in storage, the micro-R 
read 20 to 100 uR/hr. Readings of 18 to 20 micro-R/hr were found 
near the freight elevator. Group 1 also surveyed the stairs 
leading into the building area (See Figure 5 for result)• 

At 2040 hours, the OSC, ERT member, ARD representatives, IDNS 
representatives, and TAT went oyer%he results with the building 
spokesman Ron Steele. It wa^ suggested that due to the high 
readings from the chimney, the janitor's supplies near the chimney 
should be immediately relocaTted. After the meeting the groups left 
the site at 2100 hours. - "" 

On June 30, 1993, 12 thermoluminescent dosimeter (TLD) badges were 
placed near occuppied work areas throughout the four story building 
for one month. 

4.0 ANALYTICAL RESULTS 

The results of the survey revealed the presence of radioactive 
material in flooring and chimney which potentially contains 
contaminated waste ash. Earlier work performed by the building 
owner's contractor determined that the thorium materials appeared 
to have been absorbed into porous flooring material and possibly 
spread due to flood caused by a leaking roof. The analytical 
results were not available for the wipe sample and the TLD badges. 

5.0 DISCUSSION OF POTENTIAL THREATS 

The conditions at the former Lindsay Light site at 161 E. Grand, 
Chicago, Illinois that may warrant a removal action, as set forth 
in paragraph (b) (2) of Section 300.415 of the National Contingency 
Plan (NCP), included: 

Actual or potential exposure to nearby populations, animals, or the 
food chain from hazardous substances or pollutants or contaminants; 
The site investigation with micro-R meter indicated substantially 
elevated levels of radioactivity in several areas throughout the 



building. Gamma-ray emissions from the radioactive thorium decay 
series producing potential human exposures will continue as long as 
contaminants remain in the building. Continual gamma-ray exposure 
increases the risk for cancer due to ionizing radiation. Thorium 
dust may cause an increase chance of developing cancer of the lung 
decades after being exposed. Ingestion of thorium can increase the 
risk of liver cancer. Thorium radiactively decays to radon-220 and 
then to its decay products. Radon-220 decay products con increase 
thr risk of lung cancer. 

Other situations or factors that may pose threats to public health 
or welfare or the environment. 

Due to the contaminant of concern, one may be exposed to 
radioactive isotopes and the effects may pccvu: many years after 
exposure. Thorium occurs principally as the parent radionuclide 
thorium-232 in association with its daughter products in a decay 
sequence known as the Thorium Decay Series. Thorium-232 has a 
half-life of 14 billion years. Several daughter products of 
concern are Radon-220 and Radon-222 (See Table 1 for Thorium Decay 
Series) . rr, 

6.0 CONCLUSION •̂ 

After conducting the sxirvey at 161 E. Grand Street, formerly 
Lindsay Light Company site, had readings 400 times greater than 
background. High exposure rates were found in work areas and near 
the chimney in the basement. The latter indicated radioactive 
material inside the chimney. The isotope of concern is believed to 
be thorium. To determine the level of radiation, TLD badges were 
placed near the work areas that had high micro-R meter readings. 
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APPENDIX A 

SITE PHOTOGRAPHS 



1 

FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsav Liaht Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 1 OF 5 

PAN:EIL0794SAA 

DATE: 6/2/93 

TIME: 2030 

DIRECTION OF 
PHOTOGRAPH: 
West 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable) : 

DESCRIPTION: Reading at contact of the chimney (2250 uR/hrK The 

chimney is located near the northwest section of the basement. 

DATE: 6/2/93 

TIME: 2030 

DIRECTION OF 
PHOTOGRAPH: 
Northwest 

WEATHER 
CONDITIONS: 
N/A • 

PHOTOGRAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable): 

,'l 
DESCRIPTION: The janitors area located hear the'chimney. One meter 

away from the chimney the readings were reduced by a factor of 10. 



• FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsay Light Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 2 OF 5 

PAN:EIL0794SAA 

DATE: 6/2/93 

TIME: 1930 

DIRECTION OF 
PHOTOGRAPH: 
East 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: Reading at contact near the receptionist area 

(receptionist is to the north (left of the photo). 

DATE: 6/2/93 

TIME: 2 000 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: The Second floor-phot? of the area where the window 

area had a reading of 80 uR/hr. 



• FIELD PHOTOGRAPHY LOG. SHEET 

SITE NAME: Lindsay Light Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 3 OF 5 

PAN:EIL0794SAA 

DATE; 

TIME; 

6/2/93 

1745 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: Reading at contact near the northeast corner of the 

third floor. 

DATE: 6/2/93 

TIME: 1830 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: The third floor s6und̂ :̂feob̂ h'-tha¥:.!ftad̂ ^̂ ^̂  '^5^' 

uR/hr on contact with the floor. The sound booth is located near 

the southwest side of the third floor. 



FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsay Light Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 4 OF 5 

PAN:EIL0794SAA 

DATE: 6/2/93 

TIME: 1745 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: Reading at contact near the northwest corner of the 

second floor at the east wall of the office. Readings were 250 

uR/hr. 

DATE: 6/2/93 

TIME: 1830 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: The third floor northeast office on contact with the: 

east wall. Readings were 10 uR/hr. 



•FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsay Light Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 5 OF 5 

PAN:EIL0794SAA 

DATE: 

TIME: 

6/2/93 

1845 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: The reading was collected inside a: sound booth located 

on the fourth floor and is near the southwest section of the floor. 

The reading was 200 uR/hr. 

DATE: 6/2/93 

TIME: 1845 

DIRECTION OF 
PHOTOGRAPH: 
West 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: A hallway leading into a sound booth located oh the 

fourth floor. The reading at that point was 350 uR/hr. 



APPENDIX B 

THORIUM DECAY SERIES 
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FIGURE 1: Thorium Decay Ser ies 
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M^Tl.^\C^\^\o 
RSSI, Morton Grove, Illinois 847-965-1999 

Quantum Technology 
GDR C Version 6.0 

Sample ID : 161 East Grand 

Sample Size 2.43e+002 g 
Sampling Start 00-00-00 00:00 
Sampling Stop 00-00-00 00:00 
Current Date 07-28-99 16:03 

Spectrum File . . h:\pcaspec\992338.spm 
Counting Start 00-00-00 00:00 
Live Time 43200 Sec 
Real Time 0 Sec 

Detector #: 1 
Energy(keV)= -3.55 + 0.191*Ch + 1.23e-008*Ch*2 + 0.00e+000*Ch'3 07-09-99 12:30 

FWHM(keV) = 1.18 + 0.031*En + 0.00e+000*En"2 + 0.00e+000*En'3 11-21-97 12:00 
Where En = Sqrt(Energy in keV) 

Sensitivity 2.00 
Sigma Multiplier 1.00 

Search Start / End. 0 / 8191 

PEAK SEARCH RESULTS 

PK. 
# 

1 
2 
3 
4 
5 
6 
7 
.8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

ENERGY 
(keV) 

75.73 
78.24 
88.38 
90.70 
94.61 
101.00 
106.99 
130.62 
155.27 
210.67 
234.22 
240.18 
271.83 
278.95 
301.62 
329.13 
339.83 
353.26 
410.72 
464.43 
506.61 
511.89 
578.61 
584.43 
610.53 
728.60 
773.59 
796.30 
837.11 
841.48 

ADDRESS 
CHANNEL 

414.76 
427.90 
480.96 
493.07 
513.52 
547.00 
578.29 
701.92 
830.89 

1120.72 
1243.93 
1275.10 
1440.67 
1477.90 
1596.49 
1740.38 
1796.39 
1866.64 
2167.19 
2448.13 
2668.75 
2696.34 
3045.31 
3075.72 
3212.26 
3829.72 
4065.00 
4183.78 
4397.14 
4420.03 

NET 
COUNTS 

12988 
61002 
6840 
8388 
3881 

0 
359 

13042 
3307 

17884 
43644 

276469 
13819 
8165 

11042 
5140 

39714 
2914 
4858 

10434 
4214 

19102 
9514 

67232 
1817 

11777 
2252 
6312 
2216 
1088 

UN
CERTAINTY 

516 
767 
770 
405 
647 
898 
641 
720 
587 
603 
709 
877 
532 
503 
407 
368 
483 
318 
297 
323 
339 
379 
332 
427 
263 
285 
228 
225 
207 
149 

C L . 
COUNTS 

1038 
1545 
1661 
789 
1355 
1949 
1380 
1512 
1231 
1250 
1484 
1539 
1131 
1078 
838 
759 
945 
667 
613 
656 
725 
772 
691 
742 
558 
565 
480 
453 
440 
310 

BKG 
COUNTS 

54458 
87973 
77724 
40948 
76329 

106805 
60019 
84275 
61997 
57575 
53262 
55722 
32963 
31070 
25053 
24488 
29036 
16375 
14336 
14405 
13974 
15066 
12501 
13651 
10115 
10393 
7080 
6469 
5120 
3342 

FWHM 
(keV) 

2.00 
3.19 
1.50 
2.68 
1.52 
0.00 
1.20 
3.00 
1.85 
2.61 
3.62 
3.65 
2.34 
2.46 
2.72 
2.35 
3.07 
2.75 
2.68 
3.11 
5.65 
2.75 
3.13 
3.34 
2.64 
3.05 
3.63 
2.82 
2.80 
2.44 

FLAG 

a 
b 
a 
b 
c 
d NET < CL 
e NET < CL 

a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
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2 ; i 
RSSI, Morton Grove, Illinois 847-965-1999 

Quantum Technology 
GDR_C Nuclide Activity Summary 

Sample ID: 161 East Grand 

Sample Size 2.43e+002 g 
Sampling Start 00-00-00 00:00 
Sampling Stop 00-00-00 00:00 
Current Date 07-28-99 16:03 

Spectmm File . . h:\pcaspec\992338.spm 
Counting Start 00-00-00 00:00 
Buildup Time O.OOe+000 Hrs 
Decay Time O.OOe+000 Hrs 

Efficiency Fileh:\pcaspec\gdr\kmu_th. I Library File, h:\pcaspec\gdry^ th k.lib^ 
ID STS Samples | ID . .U & Th SERIES & ITT^ 

Eff.= l/[6.66e+000*En"-1.57e+000 + 2.39e+002*En"8.48e-001] 

Decay Limit < = . . . . 

06-07-99 12:00 

8.000 Halflives Gamma Fraction Limit >= . 
Library Energy Tolerance. 

10.00 % 
6.00 

FINAL ACTIVITY REPORT 

Nuclide 

Th-232 
Th-234 

Pb-212 

Pb-214 

TI-208 

Th-228 

Pa-234 

Energy 
(keV) 

125.00 
Average: 

92.38 
92.80 

Average: 
74.82 
77.11 
87.30 

238.63 
300.09 

Average: 
74.82 
77.11 
87.30 

241.98 
351.92 

Average: 
74.97 

.277.35 
510.84 
583.14 
860.37 

Average: 
84.37 

215.98 
Average: 

94.66 
98.44 

131.20 
272.10 

Cone +-
(uCi/g 

1.73e-002 
1.13e-004 
1.13e-004 
1.14e-004 
3.07e-004 
8.15e-004 
4.84e-004 
1.23e-004 
3.08e-004 
1.57e-004 
5.00e-005 
5.01e-005 
5.00e-005 
5.01e-005 
5.00e-005 
5.00e-005 
5.55e-003 
5.61e-003 
6.61e-003 
5.76e-003 
5.61e-003 
4.17e-003 
4.87e-004 
4.87e-004 
4.87e-004 
4.24e-005 
3.39e-005 
2.09e-005 
5.94e-005 
2.60e-004 

l.OOsigma 
) 

+-9.58e-004 
+-1.34e-005 
+-1.88e-005 
+-1.90e-005 
+-9.37e-007 
+-1.05e-005 
+-6.25e-006 
+-6.04e-006 
+-9.78e-007 
+-5.78e-006 
+-5,43e-006 
+-2.34e-004 
+-1.39e-004 
+-1.34e-004 
+-7.53e-005 
+-5.46e-006 
+-3.30e-005 
+-3.72e-003 
+-4.08e-004 
+-1.14e-004 
+-3.56e-005 
+-1.43e-004 
+-4.70e-005 
+-5.48e-005 
+-9.13e-005 
+-2.19e-006 
+-5.65e-006 
+-3.49e-006 
+-3.28e-006 
+-3.07e-005 

Halflife 
(hrs) 

1.23e+014 
5.78e+002 

1.06e+001 

4.47e-001 

5.09e-002 

1.68e+004 

6.70e+000 

1 
2 

5 

5 

5 

2 

5 

Peaks 
Found 

of 
of 

of 

of 

of 

of 

of 

2 
3 

5 

6 

5 

2 

14 
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31 
32 
33 
34 
35 
36 

861.84 
906.36 
912.32 
965.75 
970.15 

1461.53 

4526.44 
4759.24 
4790.40 
5069.79 
5092.79 
7661.63 

Sb.i 
6983 

41017 
10101 
22678 
4918 

193 
209 
322 
222 
243 
154 

382 
414 
549 
429 
411 
297 

.!B90 

5077 
7126 
5307 
5037 
2565 

2.93 
3.49 
3.30 
4.06 
3.25 
3.40 

a 
b 
a 
b 



RSSI, Morton Grove, Illinois 847-965-1999 

Quantum Technology 
GDR_C Nuclide Activity Summary 

Sample ID: 161 East Grand 

Sample Size 2,43e+002 g 
Sampling Start 00-00-00 00:00 
Sampling Stop 00-00-00 00:00 
Current Date 07-28-99 16:03 

Spectrum File . . h:\pcaspec\992338.spm 
Counting Start. . . . . 00-00-00 00:00 
Buildup Time O.OOe+000 Hrs 
Decay Time O.OOe+000 Hrs 

Efficiency Fileh: \pcaspec\gdr\3cmu_th. 
ID STS Samples 

Library File, h;\pcaspec\gdrMI th k.1ib ̂  
ID . .U St Th SERIES & K=TO 

Eff.= l/[6.66e+000*En"-1.57e+000 + 2.39e+002*En"8.48e-001] 

Decay L i m i t < = . . 

0 6 - 0 7 - 9 9 1 2 : 0 0 

8 . 0 0 0 H a l f l i v e s Gamma F r a c t i o n L i m i t >= . . . 1 0 . 0 0 % 
L i b r a r y E n e r g y T o l e r a n c e . . . 6 . 0 0 

FINAL ACTIVITY REPORT 

N u c l i d e 
E n e r g y 

(keV) 
Cone + - l . O O s i g m a 
( u C i / g ) 

H a l f l i f e 
( h r s ) 

P e a k s 
F o u n d 

T h - 2 3 2 
T h - 2 3 4 

P b - 2 1 2 

P b - 2 1 4 

T I - 2 0 8 

['h-228 

' a - 2 3 4 

1 2 5 . 0 0 
A v e r a g e : 

9 2 . 3 8 
9 2 . 8 0 

A v e r a g e : 
7 4 . 8 2 
7 7 . 1 1 
8 7 . 3 0 

2 3 8 . 6 3 
3 0 0 . 0 9 

A v e r a g e : 
7 4 . 8 2 
7 7 . 1 1 
8 7 . 3 0 

2 4 1 . 9 8 
3 5 1 . 9 2 

A v e r a g e : 
7 4 . 9 7 

2 7 7 . 3 5 
5 1 0 . 8 4 
5 8 3 . 1 4 
8 6 0 . 3 7 

A v e r a g e : 
8 4 . 3 7 

2 1 5 . 9 8 
A v e r a g e : 

9 4 . 6 6 
9 8 . 4 4 

1 3 1 . 2 0 
2 7 2 . 1 0 

1 . 7 3 e -
1 . 1 3 e -
1 . 1 3 e -
1 . 1 4 e -
3 . 0 7 e -
8 . 1 5 e -
4 . 8 4 e -
1 . 2 3 e -
3 . 0 8 e -
1 . 5 7 e -
5 . 0 0 e -
S . O l e -
S.OOe-
5 . 0 1 e -
5 . 0 0 e -
S.OOe-
5 . 5 5 e -
5 . 6 1 e -
6 . 6 1 e -
5 . 7 6 e -
5 . 6 1 e -
4 . 1 7 e -
4 . 8 7 e -

8 7 e -
8 7 e -
2 4 e -
3 9 e -
0 9 e -

5 . 9 4 e -
2 . 6 0 e -

•002 
•004 
•004 
•004 
•004 
•004 
•004 
004 
•004 
004 
005 
005 
005 
005 
005 
005 
003 
003 
003 
003 
003 
003 
004 
004 
004 
005 
005 
005 
005 
004 

+ - 9 , 
• f - 1 . 

+ - 1 , 
+ - 1 . 
+ - 9 . 
+ - 1 . 
+ - 6 . 
+ - 6 . 
+ - 9 , 
+ - 5 . 
+ - 5 . 
+ - 2 . 
+ - 1 . 
+ - 1 . 
+ - 7 . 
+ - 5 , 
+ - 3 . 
+ - 3 . 
+ - 4 . 
+ - 1 . 
+ - 3 . 
+ - 1 . 
+ - 4 . 
+ - 5 . 
+ - 9 . 
+ - 2 . 
• f - 5 . 
+ - 3 . 
+ - 3 . 
+ - 3 . 

58e-
34e-
88e -
90e -
37e-
05e -
25e -
04e -
7 8 e -
7 8 e -
4 3 e -
3 4 e -
3 9 e -
3 4 e -
5 3 e -
4 6 e -
3 0 e -
7 2 e -
0 8 e -
1 4 e -
5 6 e -
4 3 e -
7 0 e -
4 8 e -
1 3 e -
1 9 e -
6 5 e -
4 9 e -
2 8 e -
0 7 e -

•004 
•005 
•005 
•005 
•007 
•005 
•006 
•006 
•007 
•006 
•006 
•004 
•004 
•004 
0 0 5 
006 
005 
003 
004 
004 
0 0 5 
004 
005 
0 0 5 
0 0 5 
006 
006 
006 
006 
0 0 5 

1 .23e - f014 
5 . 7 8 e + 0 0 2 

1 . 0 6 e + 0 0 1 

4 . 4 7 e - 0 0 1 

5 . 0 9 e - 0 0 2 

1 . 6 8 e + 0 0 4 

6 . 7 0 e + 0 0 0 

1 o f 2 
2 o f 3 

5 o f 

5 o f 6 

5 o f 5 

2 o f 2 

5 o f 14 
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: 
: Ac-228 
1 

i 
1 
I 

Ra-224 
Tl-210 
Bi-212 
Bi-214 

K-40 

TOTAL: 

768.70 
Average: 

209.28 
270.23 
327.64 
338.32 
409.51 
463.00 
794.70 
911.07 
964.60 
969.11 
240.98 
298.00 
727.17 

Average: 
609.31 
768.36 

1460.80 

3.32e-004 
1.486-004 
1.596-004 
1.596-004 
9.896-005 
2.176-004 
1.496-004 
1.636-004 
1.336-004 
1.596-004 
1.596-004 
1.046-004 
2.536-003 
1.806-003 
4.09e-004 
4.356-005 
4.356-005 
4.35e-005 
2.936-005 

2.896-002 

+-3.626-005 
+-8.686-007 
+-9.036-006 
+-9.096-006 
+-7.096-006 
+-2.646-006 
+-9.146-006 
+-5.036-006 
+-4.726-006 
+-1.256-006 
+-5.266-006 
+-1.65e-006 
+-8.046-006 
+-6.626-005 
+-9.896-006 
+-6.266-006 
+-6.306-006 
+-5.89e-005 
+-1.476-006 

UCi/g 

6 

8. 
2 
1. 
3. 

1. 

.136+000 

696+001 
176-002 
016+000 
326-001 

126+013 

10 

1 
1 
1 
2 

1 

of 

of 
of 
of 
of 

of 

10 

1 
3 
2 
6 

1 

UNKNOWN PEAKS 

Energy 
(keV) 

75.73 
155.27 
234.22 
506.61 
578.61 
837.11 
841.48 
906.35 
965.75 

Centroid 
Channel 

414.76 
830.89 

1243.93 
2668.75 
3045.31 
4397.13 
4420.03 
4759.24 
5069.79 

Net 
Counts 

12988 
3307 

43644 
4214 
9514 
2216 
1088 
6983 

10101 

Un
certainty 

516 
587 
709 
339 
332 
207 
149 
209 
222 

C.L. 
Counts 

1038 
1231 
1484 
725 
691 
440 
310 
414 
429 

Bkg. 
Counts 

54458 
61997 
53262 
13974 
12501 
5120 
3342 
5077 
5307 

FWHM 
(keV) 

2.00 
1.85 
3.62 
5.65 
3.13 
2.80 
2.44 
3.49 
4.06 

Net 
Gamma/sec 

1.2456+002 
1.3346+001 
1.3666+002 
1.4996+001 
3.6566+001 
1.099e+001 
5.4196+000 
3.6796+001 
5.5896+001 



RSSI, Morton Grove, Illinois 847-965-1999 

Quantum Technology 
GDR_C Background Subtract Results 

Sample ID : 161 East Grand 

Bkg File: . . .h:\pcaspec\gdr\cal.bkg 
ID.: 97mari.spmh:\p 

Counting Start 00-00-00 00:00 
Current Date 07-28-99 16:03 

ENERGY FWHM OLD NET OLD UN- NEW NET NEW UN-
PK# (keV) (keV) COUNTS CERTAINTY COUNTS CERTAINTY FLAG 

36 1461.53 3.40 4918 154 3643 183 

file://h:/pcaspec/gdr/cal.bkg
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RSSI, Morton Grove, Illinois 847-965-1999 

Quantum Technology 
GDR C Version 6.0 

Sample ID : 161 East Grand Brick Sample 

Sample Size 2.436+002 g 
Sampling Start 00-00-00 00:00 
Sampling Stop 00-00-00 00:00 
Current Date 07-28-99 15:35 

Spectrxim File . , h:\pcaspec\992338.spm 
Counting Start 00-00-00 00:00 
Live Time 43200 Sec 
Real Time 0 Sec 

Detector #: i 
Energy(k6V)= -3.55 + 0.191*Ch + 1.23e-008*Ch"2 + 0.00e+000*Ch"3 07-09-99 12:30 

FWHM(keV) = 1.18 + 0.031*En + 0.00e+000*En"2 + 0.006+000*En'3 11-21-97 12:00 
Where En = Sqrt(Energy in keV) 

Sensitivity 2.00 
Sigma Multiplier. . 1.00 

Search Start / End. 0 / 8191 

PEAK SEARCH RESULTS 

PK. 
# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

ENERGY 
(keV) 

75.73 
78.24 
88.38 
90.70 
94.61 

101.00 
106.99 
130.62 
155.27 
210.67 
234.22 
240.18 
271.83 
278.95 
301.62 
329.13 
339.83 
353.26 
410.72 
464.43 
506.61 
511.89 
578.61 
584.43 
610.53 
728.60 
773.59 
796.30 
837.11 
841.48 

ADDRESS 
CHANNEL 

414.76 
427.90 
480.96 
493.07 
513.52 
547.00 
578.29 
701.92 
830.89 

1120.72 
1243.93 
1275.10 
1440.67 
1477.90 
1596.49 
1740.38 
1796.39 
1866.64 
2167.19 
2448.13 
2668.75 
2696.34 
3045.31 
3075.72 
3212.26 
3829.72 
4065.00 
4183.78 
4397.14 
4420.03 

NET 
COUNTS 

12988 
61002 
6840 
8388 
3881 

0 
359 

13042 
3307 

17884 
43644 

276469 
13819 
8165 

11042 
5140 

39714 
2914 
4858 
10434 
4214 
19102 
9514 

67232 
1817 

11777 
2252 
6312 
2216 
1088 

UN
CERTAINTY 

516 
767 
770 
405 
647 
898 
641 
720 
587 
603 
709 
877 
532 
503 
407 
368 
483 
318 
297 
323 
339 
379 
332 
427 
263 
285 
228 
225 
207 
149 

C.L. 
COUNTS 

1038 
1545 
1661 
789 

1355 
1949 
1380 
1512 
1231 
1250 
1484 
1539 
1131 
1078 
838 
759 
945 
667 
613 
656 
725 
772 
691 
742 
558 
565 
480 
453 
440 
310 

BKG 
COUNTS 

54458 
87973 
77724 
40948 
76329 

106805 
60019 
84275 
61997 
57575 
53262 
55722 
32963 
31070 
25053 
24488 
29036 
16375 
14336 
14405 
13974 
15066 
12501 
13651 
10115 
10393 
7080 
6469 
5120 
3342 

FWHM 
(keV) 

2.00 
3.19 
1.50 
2.68 
1.52 
0.00 
1.20 
3.00 
1.85 
2.61 
3.62 
3.65 
2.34 
2.46 
2.72 
2.35 
3.07 
2.75 
2.68 
3.11 
5.65 
2.75 
3.13 
3.34 
2.64 
3.05 
3.63 
2.82 
2.80 
2.44 

FLAG 

a 
b 
a 
b 
c 
d NET < CL 
6 NET < CL 

a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
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31 
32 
33 
34 
35 
36 

8 6 1 . 8 4 
9 0 6 . 3 6 
9 1 2 . 3 2 
9 6 5 . 7 5 
9 7 0 . 1 5 

1 4 6 1 . 5 3 

4 5 2 6 . 4 4 
4 7 5 9 . 2 4 
4 7 9 0 . 4 0 
5 0 6 9 . 7 9 
5 0 9 2 . 7 9 
7 6 6 1 . 6 3 

SfcwtJ 

6 9 8 3 
4 1 0 1 7 
1 0 1 0 1 
2 2 6 7 8 

4 9 1 8 

193 
209 
322 
222 
243 
154 

382 
414 
549 
429 
4 1 1 
297 

.«90 
5077 
7126 
5307 
5037 
2 5 6 5 

2 . 9 3 
3 . 4 9 
3 . 3 0 
4 . 0 6 
3 . 2 5 
3 . 4 0 

a 
b 
a 
b 



RSSI, Morton Grove, Illinois 847-965-1999 

Quantum Technology 
GDR_C Nuclide Activity Summary 

Sample ID: 161 East Grand Brick Sample 

Sample Size 2.436+002 g 
Sampling Start 00-00-00 00:00 
Sampling Stop 00-00-00 00:00 
Current Date 07-28-99 15:35 

Spectrum File . . h:\pcaspec\992338.spm 
Counting Start 00-00-00 00:00 
Buildup Time O.OOe+000 Hrs 
Decay Time O.OOe+000 Hrs 

Efficiency Fileh:\pcaspec\gdr\kmu_th. 
ID STS Samples 

Library File. h;\pnac;pf̂ r.\gri-r\V-a-?r>-rg. 1 -jy 
ID. Ra-226 + Ra-228, MCL Soils 

Eff.= l/[6.66e+000*En'-l.576+000 + 2 . 39e+002*En''8 . 486-001] 

Gamma Fraction Limit >= . . . 10.00 % | Decay Limit <=. . . 
Library Energy Tolerance. . . 6.00 

06-07-99 12:00 

8.000 Halflives 

FINAL ACTIVITY REPORT 

Nuclide 
Energy 
(keV) 

Cone +- l.OOsigma 
(UCi/g ) 

Halflife 
(hrs) 

Peaks 
Found 

Ra-226 
Ra-228 

TOTAL: 

351.92 2.69e-006 +-2.936-007 1.40e+007 
911.07 8.726-005 +-6.846-007 1.23e+014 

8.986-005 uCi/g 

1 of 
1 of 

1 
1 

UNKNOWN PEAKS 

Energy 
(keV) 

75.73 
78.24 
88.38 
90.70 
94.61 
130.62 
155.27 
210.67 
234.22 
240.18 
271.83 
278.95 
301.62 
329.13 
339.83 
410.72 
464.43 
506.61 
511.89 

Centroid 
Channel 

414.76 
427.90 
480.96 
493.07 
513.52 
701.92 
830.89 

1120.72 
1243.93 
1275.10 
1440.67 
1477.90 
1596.49 
1740.38 
1796.39 
2167.19 
2448.13 
2668.75 
2696.34 

Net 
Counts 

12988 
61002 
6840 
8388 
3881 

13042 
3307 

17884 
43644 

276469 
13819 
8165 
11042 
5140 

39714 
4858 

10434 
4214 

19102 

Un
certainty 

516 
767 
770 
405 
647 
720 
587 
603 
709 
877 
532 
503 
407 
368 
483 
297 
323 
339 
379 

C.L. 
Counts 

1038 
1545 
1661 
789 

1355 
1512 
1231 
1250 
1484 
1539 
1131 
1078 
838 
759 
945 
613 
656 
725 
772 

Bkg. 
Counts 

54458 
87973 
77724 
40948 
76329 
84275 
61997 
57575 
53262 
55722 
32963 
31070 
25053 
24488 
29036 
14336 
14405 
13974 
15066 

FWHM 
(keV) 

2.00 
3.19 
1.50 
2.68 
1.52 
3.00 
1.85 
2.61 
3.62 
3.65 
2.34 
2.46 
2.72 
2.35 
3.07 
2.68 
3.11 
5.65 
2.75 

Net 
Gamma/sec 

1.2456+002 
5.5866+002 
5.2936+001 
6.2696+001 
2.742e+001 
6.242e+001 
1.3346+001 
5.8436+001 
1.3666+002 
8.5896+002 
4.1896+001 
2.469e+001 
3.3346+001 
1.5646+001 
1.214e+002 
1.5676+001 
3.5506+001 
1.4996+001 
6.8336+001 

file://h:/pcaspec/992338.spm
file:///pcaspec/gdr
file:///kmu_th


578.61 
584.42 
610.53 
728.60 
773.59 
796.30 
837.11 
841.48 
861.84 
906.35 
965.75 
970.15 

1461.53 

3045.31 
3075.72 
3212.26 
3829.73 
4065.00 
4183.78 
4397.13 
4420.03 
4526.44 
4759.24 
5069.79 
5092.79 
7661.63 

9514 
67232 
1817 

11777 
2252 
6312 
2216 
1088 
5638 
6983 

10101 
22678 
3643 

332 
427 
263 
285 
228 
225 
207 
149 
193 
209 
222 
243 
183 

691 
742 
558 
565 
480 
453 
440 
310 
382 
414 
429 
411 
297 

12501 
13651 
10115 
10393 
7080 
6469 
5120 
3342 
4890 
5077 
5307 
5037 
2565 

^ 
3 
2, 
3, 
3, 
2. 
2, 
2. 
2. 
3. 
4. 
3. 
3. 

.13 

.34 

.64 

.05 
,63 
.82 
.80 
.44 
.93 
,49 
.06 
.25 
,40 

3 
2 
7, 
5, 
1, 
3, 
1, 
5. 
2, 
3. 
5, 
1. 
2. 

.6566+001 

.6006+002 

.2236+000 

.2796+001 

.0546+001 

.0176+001 

.0996+001 
,4196+000 
.8596+001 
.6796+001 
.5896+001 
,2596+002 
,8116+001 



RSSI, Morton Grove, Illinois 847-965-1999 

Quantum Technology 
GDR_C Background Subtract Results 

Sample ID 161 East Grand Brick Sample 

Bkg File: . . .h:\pcaspec\gdr\cal.bkg 
ID.: 97mari.spmh:\p 

Counting Start 00-00-00 00:00 
Current Date 07-28-99 15:35 

ENERGY FWHM 
PK# (keV) (keV) 

OLD NET OLD UN- NEW NET NEW UN-
COUNTS CERTAINTY COUNTS CERTAINTY FLAG 

36 1461.53 3.40 4918 154 3643 183 

file://h:/pcaspec/gdr/cal.bkg
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August 5, 1999 

Ron Steele 
161 East Grand 
Chicago, IL 60616 

RE: Thorium Contamination Survey 

Dear Mr. Steele: 

On Tuesday, July 27, 1999 Noy Pascual perl 
radiological survey of the basement near/a cW 
building at 161 East Grand. The chimney was 
have been used in the production a't thorium cof 
mantles for illumination. An eai'lier EPA survey 
elevated dose rates. This survey was peJcto 
the extent of residual thorium /contaminatipff fr 
Lindsay Light operations. The/results will be vised in 
planning remediation of the contamination 

reported 
to determine 
the 

A Ludlum Model 193 with a 44-9 Xal(Tl) f t ^ h e ^ ^ used to 
measure gamma radiation levels. ̂ A LudlumHSSel 14-C with a 
44-9 pancake probe wa^ used to measure total surface 
contamination. The/surface of the vJalls were wiped with 
paper wipes that v^re analyzed for removable contamination 

small sample of/x>rick was removed from 
is by gamma sp^troscopy to determine if 
material was leaching through the brick, 
issue Equivalent Dose Meter was used to 
round the chimney (See Figure 2). 

(See Figure 1) 
the wall for an 
thorium-contai 
An HPI Model 
measure dose rates 

)10 

The NaI(Tl)\ detectorXhad the highest count rate around the 
chimney and\adjacent Wlls. Similarly the count rate from 
tjhe pancake probe was/^ighest in the same areas. This is in 
agreement witth the USEPA study. The dose rate measured over 

Sunface wipes, analyzed using a Nuclear Chicago 
unter, showed no significant levels of 
tamination. The brick sample analyzed by gamma 
had significant Thorium 232 and progeny. The 

3\mR/hr, 
Planchett 
removable 
soectrosco 
analyzed sample contained over 28,000 pCi/g. 

Ojir recommendations are that the chimney and adjacent walls 

be removed before free contamination is produced by the 

thorium and its daughters by leaching through the brick. It 

is apparent that this has already occurred due to the 



extremely high concentration of thorium in our brick sample. 

To remove this contamination we must completely enclose the 

area to prevent particulate contamination from spreading to 

other areas of the building. After the brick has been 

removed we will take samples from behind the wall to 

determine if any contamination exists. If contamination is 

present we will remove the soil. 

We have contacted the Kerr-McGee Corporation and inquired on 

the prospect of the company paying for complete removal of 

the contaminated materials, which could be upwards of 

$625.00 a pound. If you have any questions please call me 

at 847-965-1999. 

Sincerely, 

Eli A. Port, CHP, CIH, P.E. 



RSSI 
6312 West OaWon Sf. 

Morton Grove, IL 60053-2723 
847-965-1999 

RADIOACTIVE MATERIAL SURVEY REPORT 

FACILITY l U \ fa. & e f t ^ l b BUILDING O ' p T i y V W l S AREA O i l m ^ e y "St^^E^He^JT 

Routine D Spot Check D Close Out D Follow Up D Other D 

Instrument A: Make/Model / , . .< ) | i ^^ ^^3 Probe «4«-V"10 Serial No. W^tfto Check Source D 

Instruments: Make/Model LvALwiv J.HC' Probe H ' i - ^ Serial No. SoHg'fe Check Source D 

Wipes Counted On: Make /vULgJeAg CjrvcAa^ Model Serial No. • Check Source D 

I [ S ^ 1 -^ /0 

mmmmw^mimimmmmmmmmmmmmmmy 
mmsmMm iii^«iti\^itpil mmmymmm 

Surface Contamination iWeasurement Below Based 
Upon Efficiency for Nuclide indicated with * or * 

'Direct ^Removable 
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J61 east grand wipes ) 
"" 992322 

992323 
992324 
992325 
992326 
992327 
992328 
992329 
992330 
992331 
992332 
992333 
992334 
992335 
992336 
992337 

T 
2 
0 
1 
0 
4 
8 
6 
10 
4 
3 
11 
2 
10 
1 
5 

27 
34 
21 
27 
17 
25 
39 
44 
36 
20 
31 
25 
17 
25 
18 
39 

300 ' 
300' 
300 o 
3 0 0 ^ 
300 5" 

300 t 

300 7 
300 d 
300^ 
300,0 
300(1 
300 O 
300 1 a 
300'<$ 
300 \V5? 

300 n 
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Ron Steele 

Attachments 

pc w/attachment: Eli Port, RSSI 

\4aO001\161 amuAwhiteOl.doc 

file:///4aO001/161


ekorone^ahoo.com, 05;33 PM 5/23/00 -0500, Payment for waste disposal 

To: ekoron@yahoo.com 
From: Eli Port <eport@rsBinc.org> 
Subject: Payment for waste disposal 
Cc: 
Bcc: 
Attached: H:\HOME\400001\161 Grand\white01.doc; 

Ron: 

Please print the attached letter on your stationary and fax it with the waste 
manifest and a copy of the ADCO invoice to Dan White at Kerr-McGee. Send a 
copy to me and advise me of payment or correspondence with Kerr-McGee. Call 
me at 847-965-1999 if you have any questions. 

Eli 

Printed for Eli Port <eport@rssinc.org> 

mailto:ekoron@yahoo.com
mailto:eport@rsBinc.org
file://H:/HOME/400001/161
file://Grand/white01.doc
mailto:eport@rssinc.org


May 23, 2000 VIA FAX 405-270-3787 

Dan White, Senior Project Manager 
Kerr-McGee Corporation 
Kerr-McGee Center 
123 Robert S. Kerr Ave., MT 2003 
Oklahoma City, OK 73102-6406 

RE: Thoriiim Contamination at Lindsay Light Building, 161 E. 
Grand 

Dear Mr. White: 

The thoriiim contaminated chimney at the 161 E. Grand building 
has been removed and the rubble has been transferred to ADCO 
Services Incorporated (ADCO) for ultimate disposal as 
radioactive waste at Envirocare of Utah. A copy of the ADCO 
waste manifest is attached. 

We have received the attached bill from ADCO and ask that, as 
agreed upon, Kerr-McGee issue a check to pay this bill. The 
check may be payable either to ADCO or to 161 E. Grand 
Associates. In either case, please mail the check to me at: 

Ronald Steele 
C/O EKO, 2""̂  Floor 
205 E Grand Ave 
Chicago, IL 60611 

If you have any questions or require additional information, 
please contact me at 312-467-5440. 

Sincerely, 



6312 West Oakton Street 
Morton Grove, IL 60053-2723 

847-965-1999 
Fax 847-965-1991 

FAX COVER SHEET 

DATE: AAAM 13^ zauD 

TO: 

COMPANY: 

FAX#: 

FROM: 

?^-z,-M67^0^6 7 f(4 3(^-^^^'7-:^4Vg 

Ecy A. ^ / ^ 

COMMENTS: ADCO [jO<^5k_Mani'f '̂̂ 'l~ 

Total number of pages _ ^ (including this page) 

If you have trouble receiving this transmission, please call 
at 847-965-1999. 
gpe\faxtiBn.doc 



ADCO 
Services. Inc. 

Agreement, 

Adco Services, Inc. reserves the right to open, inspect, and sample the 
contents of containers we accept for disposal, and if found to be other than 
stated on the Uniform Low-Level Radioactive Disposal Manifest, we will 
charge for any repackaging, the difference in disposal costs, or retum the 
material to the generator. 

ADCO SERVICES. INC. 
Company 

Signature 

Generator 

Signature 

T .̂̂ 1 
Title Title 

- / o cfi-<^ • o ~ / ^ 

Date Date 

17650 Duvan Drive • Tinley Parl<, Illinois 60477 • (708) 429-1660 • Fox (708) 429-9759 



ATG 
FORM 540 AOCO SERVICES, INC. 

UNIFORM LOW-LEVEL RADIOACTIVE 
WASTE MANIFEST 

SHIPPING PAPER 

1 EMERGENCY TELEPHONE NUMBER (Includa A m Cola) 
H74CS-I999 

ORGANIZATION 
I f i l PAIITNBRS 

IS THIS AN -EXCLUSIVE USE" SHIPMENT? 

H YES 
NO fl 

DOES EPA REGULATTO 
WASTE REQUIRING A 
MANIFEST ACCOMPANY 
THIS SHIPMENT? 
If nre«." provldB Manifest Numbaf = 

TOTAL NUMBER OF 
PACKAGES IDENTIFIED 
ON THIS MANIFEST 

EPA MANIFEST NUMBER 

/ U / g . C i U ^ f i ^ /M'.J<>oin--r-<:-S 
5. SHIPPER-NAME AND FACILITY 

J O M M M O n fPOR THE AOCOUNT OF 
AOCO SERVIOES, INC. 
181 BAST OltAND 
CHIOAaO. IL 

SC PERMIT 
NA 

SHIPMENT NUMBER 
ft14183 L 

CONTACT 
EUPORT 

8. CARRIER - NamB and AddrasB 
AOOOM EXPRESS, WC. 
i r t i e DUVAN DRIVE 

TINLEY PARK. B. t M n 

CONTACT 
BOB BASSETT 

SIQNATLIREn Auffiarfzedcvn'sraeknowlatlfiing wasfvneaJpl 

?ig;fla«g:^<>^-^ 

SHIPMENT 1.0. NUMBER 
0 1 4 i n L 

GENERATOR TYPE 
(Spxify) I 

TELEPHONE NUMBER 
(lnclild» AfSa Coda) 

l47.aOC.^999 

EPA 1.0. NUMBER 
ILO M72«r9C4 

SHIPPING DATE 

(gpT^- 'S^ 
TELEPHONE NUMBER 
(Induda Aiaa Code) 

709.429.W1) 

unic 

7. FORM 540 AND MOA 
FORM 541 AND S41A 
FORM 542 AND S42A 
ADDITIONAL INFORMATION 

OF 1 PAOE(S) 
1 PAOE(S) 

Nona PAaE(S} 
Nona PAOe{S) 

S CONSIGNEE - Nains and Facility Addtata 

AOCO SERVICES, INC. 
17650 DUVAN DRIVE 

TINLEY PARK, IL 60477 

SIGrUTURE - Ai/thcvttad oonaipnee aekaawledglng vtaata neaipt 

O f ' O I S>3 

e. MANIFEST NUMBER 
(Uea thia number on aJI continuation 

pagaa) 
014183 1. 

CONTACT 
LEN WARBIANY 

TELEPHONE NUMBER(lncJude Ana Code} 

708-429-1660 

10. CERTIRCATION 

Thia ia to ceitirv that the hereliwiamed materiala are properiy clesaifled, deacribed, packaged, marfcad. and labeled and er 
In proper condition lor tianaponatlon according to tha applicable ragulatiana of the Depaitmant ol Transportation. This aisr 
carttTies that die materiala are claaaltied, psciraged, marired. and labeled and are In proper condition for transportation and 
dlapoaai aa daacrlbad in accardJTica with the requirements of 10 CFR Parts 20 and 61. er equivalent stats regulaliona 

TITLE DATE 

11. U.S DEPARTMENT OF TRANSPORTATION DESCRIPTION 
(Including proper shipping name, hazard claas, UN ID number. 

. and any additional Information 
OOTLABEL 

•RADIOACTIVE' 
TRANSPORT 

INDEX 

14. 
PHYSICAL AND 

CHEMICAL FORM 
INDIVIDUAL 

RADIONUCLIDES 
TOTAL PACKAGE ACHVITY 

MBq mCi 

17 
LSA/SCO 
CLASS 

18. TOTAL WEIGHT 
OH VOLUME 

[Use approprtats units) 

18. IDENTlFlCATiON 
NUMBER OF 

PACKAGE 

SolM BUBBLE 
JCT 

300. LBS; 7.B m M4188.«> ( J , ^ 

Solid RUBBLE 

<7yW?/M^.£TT'l/^ M A T . r . * i J A I - .LC^J AX.^-a. "7. t/>/ZJV<L _Cf 
300. LBS; 7.8 PT> 

300. LBS; 7J m 

^ / i ^ » C T i ' i ^ ^ ^ » | » i T » » . g J ^ t - . t ^ * n / P f 7j<-'.t^ 2-9/ Z-

p^vM^TiUg ^ff^teailt->-,UiA.M,><:. '7.,>j/j1.'ri2 Xi^ 
300. LBS; 7.S PTl 

HOM-REOULATED MATERIAL 3W. LBS; 7.9 PTl 114l>]4ff a I 

FOR CONSIGNEE USE ONLY 

Packages listed as "NON-REGULATED" 
MATERIAL" on this manifest are 
classified in accordance with 49 CFR 
173.403 (Definition of Radioactive 
Material). These materials must still be 
disposed of at a licensed disposal facility. 

20. Customer represents and wanants that all data.6et f ^ ^ i n this Uniform Low-Level Radioastivs Manifest is true and correct In oil roapacts. 

g y - r O ' ' * ' 5ionalura-t~ / T ^ . ^ 

Title and Organlzahon. 

Telephone No. ( ) 

FORM 540(10.08) 

http://709.429.W1


ATG 
l.hAlllpfesT TOTALS 

FORM 541 AOCO SERVICES, INC. 

UNIFORM LOW-LEVEL RADIOACTIVE 
WASTE MANIFEST 

CONTAINER AND WASTE DESCRIPTION 

Additional Nuclear Regulatory Commission (NRC) Reciulrements for Control, Transfer and 
Disposal of Radioactive waste 

NUMBER OF 
PACKAGES/ 
DISPOSAL 

CONTAINERS 

NET WASTE 
VOLUME 

1.0620 

37.6000 

NETWASrE 
WBOHT 

m 4fe3.toi5 
lb 1000.0000 

SPECIAL NUCLEAR MATERIAL Igrama) 

NP 

U-23S 

NP 

Pu 

NP 

WASTE DESCRIPTION FOR EACH WAS TYPE IN CONTAINER 

NP 

(kgs) 

(lbs) 

NA 

2. MANIFEST NUMBER 
01-O183 L 

3. PAGE 1 OF 1 PAGE(S) 

4. SHIPPER NAME 
181 PARTNERS /FOR THE ACCO 

SHIPMENT 10 NUMBER 
014)163 L 

DISPOSAL CQfJTAINER DESCRIPTION 18.WASTE 
CLASSIFI
CATION 

AS-Claas A 
Stsbls 

AU.CIBSSA 
Unstable 

B.CIaBS B 
CCIaasC 

COffTAINER 
IDENTIFICATION 
NUMBER I SC 
PERMIT 

CONTAINER 
OESCRIPnON 

(See Note 1 i 
Note IA) 

fni3l 
(ft3J 

8. WASTE 
AND 

CONTAINER 
WEIGHT 

PHYSICAL DESCRIPTION 
10 SURFACE 

CONTAMINATION 
MBq/100 cm2 
dpm/IODcmz 

BfefA-
GAMMA 

WASTE 
DESCRIPTOR 
(See Note 2 
a Note 2A) 

14. CHEMICAL DESCRIPTION 
12. APPROXIMATE 

WASTE 
VOLUME(S) IN 

CONTAINER 

—teS— 
|FT3) 

13. 
SOUDIFICATION OR 

STABILIZATION 
MEDIA 

(See Nota 3 
<.Note3A) 

CHEMICAL FORM/ 
CHELATING AGENT 

WEIGHT 

% 
CHELATING 

AOEl^ 
IF>0.1% 

RADIOLOGICAL DESCRIPTION 

INDIVIDUAL RADIONUCLIDES AND ACTIVITY (MBq) AND 
COMTAINER TOTAL OR CONTAINER TOTAL ACTIVHY 

AND RADIONUCLIDE PERCENT 

RADIONUCLIDES MBq mCl 
01.019MW a S 

181 EAST ORANO 
OHICAOO, IL ;> 

100 
100 

/ • > , o 

UOOOE^I 

1M00E4I1 

1.0000E41 

AU 

0141034ZI 
161 EAST BRAND 
CHieAOO. IL . O ^ 

100 
100 

3 . 0 

OleOIBl-OV 
I d EAST ORAMD 
CHICAaO, IL ."f 

100 
100 

RUBBL£NP 

I . P LOIOOS-KIO 

01.011144/ 
1C1 EAST ORAND 
CHICAOO, IL y y . 

100 
100 

•>-o 

1.K0DEW0 

UIOOB-KO 

1.BfOOE400 

-014183-00 O J 
101 EAST ORAND 
CHICAOO. IL .£>0Z. 

100 
100 

. • 2 . y 

GhlprmntTetilc 

NOTB 1: Contiintr Dtseriptlon Cadis. For cotitilnvrs/ 
w i s t i nqilfrfng dispati l In ipprevtd ttnieturi i ev*r-
paeks A t hurmrleil eodi must b i followed by '•OP.' 

1. Wood«n Box or Crsta 
2. Matal Box 10. 
3. PliGtic Orum or Pal) i 1. 
4. Metal Drum or Pail 12. 
5. Motal Tank or Unar 13. 
0. Conereta Tanft or Unsr 19. 
7. Polyethlena Tank or LInsr 
B. Fibarglaci Tank or Liner 

FORM S41 (10-90) 

Oemlnarallzer 
G i i Cylinder 
Bulk, Uhpockaged Waste 
Unpackaged Compononts 
High Integrtty Container 
Other. DescHbs In Item 8, 

or addftfonal page. 

Not* 1 A: Bamwall Speeifle Container OeserlptlOB 
Cede*. (Choose ona eode as nay be applleable.) 

A High Integrity Container • Poly 
B High Integrity Containar-Polywith Steel Shell 
C High Integrity Onim Overpack - Poly 
0 High Integrity ConUiner • Stainlaaa Steel 
£ High Integrity Container - Fibeiglasa 
F Liner • Steel 

20. Charcoal 
ZLIndnaratorAali 
22. Soil 
23. Gas 
24. Oil 
29. Aqueous Uquid 
26. Filter Media 
27. Mechanlcai Riter 
28. EPA or Stale 

Hazanlous 

29. Darnolitlpn Rubble 

32. Mbced Bed lon^KChanje Madia 

34. Organic Liquid (escaplolo 
38. Glasswara or Labware 
38. Sealed Sourea/Oevlce 
37. PeintorPlalina 

38. Evaporator Bottoma/Siudgea/ 
Concentiates 

39. CompaotlWeTrasK 
40. NoncompactibleTraeh 
41. Animal Carcass 
4Z Biological Material (except 

animal can»as) 
43. Activaled Material 
5S. Oilier. Describe In item 11. 

or eddltlonai page 

NotalA: Barnwell Speeifle 
Waste DescilpWrOejIaE 

G Oewatered 
H Solid 
1 CombuaOble 
J Non.combustlble 
K Air Filtiatlon Filtara 
L Asbeatos 

ff^sf^iSHa--
SolldHleattoo 
80. Cement 94. VInjt Ester styrene 
91. Concrete 99 Otiier. Describe 

(encapaulaflen) In Ham 13, or 
0Z Bitumen addittonal page 
83. Vinyl Chloride 100. None Required 

Ntite aA: Btmwdii speoHe 
Spiidffieatlan and 
Slabllbatloii Media Codes 
(Choose this aode K 
sMedble) 



UNIFORM L ;t/-LEVEL RADIOACTIVE WASTE MAI EST 
ISOTOPES REPORT 

For AAanifesttf 01-0183 L 
ADCO SERVICES, INC. 

Total Activity 
Isotope tmCi) 
Th-232 3.0100E-01 C i 



*5ioMcioioioloioie**>ioK* - I N D . XMT JOURNPL- >loioi<******5Mo|oic»{>i{* DftTE MPlY-23-2000 * * * * * T I ^ E 17 ' -53 * * * * * * * * 

DATE/TIME 

JOURNAL No. 

COMM.RESULT 

PflGECSD 

DURATION 

FILE No. 

MODE 

DESTINATION 

RECEIVED ID 

RESOLUTION 

= MflfT'-23-2000 17:49 

= 03 

= OK 

= 005 

= 00:04'03 

= TRANSMISSION 

= 13124670867 

= FINE 

-I^Sl MORTON GROUE IL USA -

>K****************C FAX-900 U1.123** -RSSI 18479651991- ***** - 1 847 965 1991- ********* 



Location 
or Name 

Outside 

Inside 

Hernandez 

Castillo 

Port 

RSSI 
Ntimber 

1094 

1095 

1096 

1097 

1098 

a Activity 
(mci) 

1.7E-05 

2.7E-05 

1.4E-06 

9.4E-05 

7.2E-06 

Duration 
(min) 

340 

340 

332 

332 

336 

Duration 
(hours) 

5.7 

5.7 

5.5 

5.5 

5.6 

Plow 
(ipm) 

9.35 

9.43 

1.96 

1.93 

1.94 

Volume 
(ml) 

3179000 

3206200 

650720 

640760 

651840 

mci/ml 

5.35E-12 

8.42E-12 

2.15E-12 

1.47E-10 

l.lOE-11 

mCi-hr/ml 

3.03 X 10 "•̂•'• 

4.77 X 10 "̂•'• 

1.19 X 10 "•̂•'• 

8.12 X 10 ~^° 

6.19 X 10 "^^ 

MOOOOni 61 grandM61 grand.xis 
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161 East Grand Air Sampling Results 

iyr^< -(H 

. V ^ !-
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Location 
or Name 

Outside 

Inside 

Hernandez 

Castillo 

Port 

RSSI 
Number 

1094 

1095 

1096 

1097 

1098 

Activity 
present (fiCi) 

1.7 X 10"^ 

2.7 X 10"^ 

< 1.4 X 10"^ 

9.4 X 10"^ 

7.2 X lO"^ 

Total time 
(min) 

340 f'(ii 

340 r-6Y 

332r''A 

332 f U 
336 Ofr 

Flow rate 
(liter/min) 

9.35 

9.43 

1.96 

1.93 

1.94 

Sample 
Voltime (ml) 

3179000 

3206200 

650720 

640760 

651840 

Result 

(̂ ci/ml) 

5.3 X 10"" 

8.4 X 10"" 

2.2 X 10'" 

1.5 X 10"^° 

1.1 X 10"^^ 

i:)(jiom^40000 \ \ \ ^ \ 6/ikyvS\ \ y ( x f ( ^ y ^ ^ ^ ^ ^ 

( VP-^ 

-- / / 
- /4> 

^ 6 : 

~/\ 
^ y < i ^ 

f . t > f j 

^ . •%y^ 

u 

ll 

^ (( 

f X - i 

l^z^^y /< ^̂ ' ^YA 
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161 East Grand 
Air Sampling Log 

Sample ID Date Date Time Time Total Pump Total Liters Location Area or Area PAM Ipm PAM Ipm PAM Ipm 
Number Collected Analyzed ON OFF Time (m Number Sampled or Name Personnel Ipm Start (4/28/00) Stop (5/1/00) Average 

161-1 
161-2 
161-3 
161-4 
161-5 

04/29/2000 
04/29/2000 
04/29/2000 
04/29/2000 
04/29/2000 

05/02/2000 
05/02/2000 
05/02/2000 
05/02/2000 
05/02/2000 

830 
830 
842 
842 
843 

1410 
1410 
1415 
1415 
1420 

340 
340 
332 
332 
336 

691 
591 

15179 
15183 
15185 

3179.00 
3206.20 
650.72 
640.76 
651.84 

Outside 
Inside 
Hernandez, Sabrino 
Castillo, Daniel 
Port, Eli 

Area 
Area 
Personnel 
Personnel 
Personnel 

9.35 
9.43 

N/A 
N/A 
N/A 

N/A 
N/A 

1.98 
1.98 
1.98 

N/A 
N/A 

1.93 
1.87 
1.9 

N/A 
N/A 

1.96 
1.93 
1.94 

WW' O v N ^ 

\Vo\ ( 3 | ( > j \ (Xv^ ^ 
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161 East Grand 
Air Sampling Log 

Vr- <c -^ff 

Sample ID 
Number 

161-1 
161-2 
161-3 
161-4 
161-5 
161-6 
161-7 
161-8 
161-9 
161-10 
161-11 
161-12 
161-13 
161-14 
161-15 
161-16 
161-17 
161-18 
161-19 
161-20 
161-21 
161-22 
161-23 
161-24 
161-25 
161-26 
161-27 
161-28 
161-29 
161-30 

Date 
Collected 

i/'Uf/^ 
?> 

V 
t * 

u 

Time 
ON 

f ^ ^ i ^ 
o lS9e> 

< ^ 5 r Z -
O ^ Y 2 ^ 
ci>^an 

Time 
OFF 

m r i ^ 
I <^/^» hk-
K V > r 
[qt^ 

Total Time 

/.r/7f 
1 f f p i 

19K 

Pump 
Number 

^ * ^ 
< ^ M ^ 
Wit ^ i ' ^ 

< ^ / - ^ 

Total Liters 
Sampled 

-

5 

Location or 
Name of Person 

^hdA^Mm/m 
fh ts^s^ ^ NTI/C:J .^y^^.r. 
KS^^ . 

Area or 
Personnel 
O t f ^ i j J I ^ 

fi^^A^ 
is^^cs^ 
^'/r^ 

PAM l/m 
Start 

• 

PAM l/m 
Stop 

RSSI 
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Draft 10/27/99 

161 E. Grand Aseociates 
JKon Steele, Manager 
161 E. Grand 
ChicttgojK 60611 

Post-It™ brand fax transmittal memo 7671 # ot pages • I 
Ta 

Co. 
/\Ad/Uc jCUfjf/̂  

Oept. 

Fax# \,^o ^\'li^^yt> 

From 'sn^oT^ 
Co. 

Phone # 
ity<ir 

Fax# 
r^ i ^df-i'in 

Dear Mr. Steele, 

ConcOTing the removal of o««m '?f « - ' " £ ~ ' ^ ' ^ . " ^ ^ M c O w ) ajreo, to pay the o o * 
Av«m=. Cbic«o,IIlu.ois. ̂ « ^ M ' ^ ' ; 5 S S d " a . a p S y K«>nM<i disposal si«, up lo . 

: : ^ ' S n a S S t S r Z i ^ . > * *o n=mO«,o„ »m b» ̂  W you. 

1 would .ppredMc H if you would co„nU=r.ign .his icccr and « « . » iUO n». Very Truly Yours, 

George B. Christiansen 

AGREHDTO;__ 
Manager 



SI 6312 West Oakton Street 
Morton Grove, IL 60053-2723 
847-965-1999 
Fax 847-965-1991 

DATE: 

FAX COVER SHEET 

/o/^sM 

TO: 

COMPANY: 

FAX#: 

FROM: 

My/)-
ryyi/)yyLS^^^:ZA^ 

go/-537 - 73^5 

cyp- T/tr^, 

COMMENTS: 

^ ^ ^ ^ . d i > ^ 

Total number of pages a (including this page) 

If you have trouble receiving this transmission, please call {yi E^OOOJET 

at 847-965-1999. 
gpeV&xtran.doc 



Describe the Material and Volume 

• Brick, mortar and soil. 
• Approximately 5-7.5 cubic yards of material. 

History of Site 

• Originally, the site had facilities that produced materials containing 
thorium-232. 

• The building has been passed from owner to owner, until the current owner, 
our client, wants the material removed. 

State 

• The building is located In Chicago, IL. 

Delivery Time Frame 

• The project is slated to start in November of 1999. Therefore, delivery of the 
material would be around the end of November to the beginning of 
December. 

Nuclides in the Material 

Th-232 
Th-234 
Pb-212 
Pb-214 
TI-208 
Th-228 
Ac-228 
Ra-224 
Tl-210 
Bi-212 
Bi-214 
K-40 

Container 

• The container would be rented from a company, lined with plastic and 
shipped. Actual size is unknown at this time. 
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DftTE/TIME 

JOURNPL No. 

COMM.RESULT 

PftGECS5 

DURfiTION 

FILE No. 

MODE 

DESTINATION 

RECEIUED ID 

RESOLUTION 

= OCT-28-1999 17:29 

= 04 

= OK 

= 002 

= 00:00*52 

= TRPlhSMISSION 

= 18015377345 

= / 

= FII>C 
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6312 West Oakton Street 
Morton Grove. IL 60053-2723 
847-965-1999 
Fax 847-965-1991 

FAX COVER SHEET 

DATE: î .iX.. Ll.hll 

TO: 

FROM: 

f^ iU Sf/LoAL 

COMPANY: | L \ C^AJi^ JI 

FAX#: l>l2--M(>'7-Og)f.7 

£ L S 1 J.̂ LT 

COMMENTS: OĴ v> Q ^ ^ . J ^ J ^ [ ) A y jo \i)tfO^ flu/lA^.^1 

Total number of pages 4 (including this page) 

If you have trouble receiving this transmission, please call 
at 847-965-1999. 
gpe\faxtran.doc 
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5i 
6312 West Oakton Street 

Morton Grove. IL 60053-2723 
847-965-1999 

Fax 847-965-199! 

DATE: 

FAX COVER SHEET 

<:P<^ ^ , { f ^ f 

TO: 

COMPANY: 

FAX#: 

FROM: 

IL ou iV^^ /-e. 
/ 6 / ^ ^ . ^ t . . ^ ^ 

•3 /-T-- 9 C 7 ~ ^ ^ 1 ^ 7 

^ / p s < r 

COMMENTS: K^ei^^ - ^ ^ u j e ^ /"t^^^t^^^^C^ 

If- / . - . . ^ r - v *—?^ -^*t> ^ ^ .g^ifc- > > ^ 

2f^r l r 

2^-2> . 7 7 ^ - 0<:^$-

tJd/^s. 

Total number of pages (including this page) 

If you have trouble receiving this transmission, please call 
at 847-965-1999. 
gpe\faxtian.doc 



DRAFT 

October 20, 1999 

Richard A. Allen, CHP 
Illinois Department of Nuclear Safety 
1035 Outer Park Drive 
Springfield, IL 62704 

RE: 161 East Grand, Chicago, IL 

Dear Mr. Allen: 

During the week of October 11, we spoke by telephone about the 

161 Grand Avenue building, also known as Lindsay Light I. I am 

providing an informal courtesy notification of the planned action 

to remove a chimney. The chimney is suspected of containing 
A 

unlicensed thorium residuals from former operations of the 

Lindsay Light Company. 

A May 1981, US EPA report discussed a basement area with elevated 

exposure levels in the vicinity of the chimney. The elevated 

levels were attributed by the EPA to residual Lindsay Light 

material in the chimney. The owner of the property has asked RSSI 

to remove the chimney and any contained material. 

The 161 Grand building is not the subject of a license or other 

regulatory action. Nonetheless, exposure of workers and releases 

to the environment shall be controlled so the limits in 32 lAC 



Richard A. Allen, CHP 
October 20, 1999 
Page Two 

340and 29 CFR 1910.1096 will not be exceeded. Removed material 

shall be transferred for disposal at Envirocare of Utah, Inc. If 

you have any questions or require additional information, please 

contact me at 847-965-1999. 

Sincerely, 

Eli A. Port, CHP, CIH, P.E. 

Vt000ai\idm04.doc 

file://Vt000ai/idm04.doc


Draft October 21, 1999 

161 E. Grand Avenue 
Chicago. Illinois XXXXX (1,6 < // 

Dear Mr. dWl«R: S^-fe^C-C 

This letter is simply to confirm the arrangements that have been made with your agetrtr 
JJfTEli Port, concerning the removal of certain radiological matejial from your building at 161 E. 
Grand Avenue. Kerr-McGee Chemical L.L.C. (*4Cerr'McGee*) agrees to pay the costs for the 
transportation and disposal of such material at a projperiy licensed disposal site, up to a maximum 
of $<*o.tfU*:0» The work will be xmdertaken by your contractor under your supervision and all 
other costs associated with the remediation will be paid by you. 

It is agreed by you that Kerr-McGee's undertaking to pay these cosLs does not represent 
an admission by Kerr-McGee that it has any liability or responsibility for the presence of 
radiological material at or about the property at 161 E. Grand Avenue or for its remediation. 

I would appreciate it if you would countersign this letter and return it to me. 

Very truly yours, 

George B, Christiansen ' • o 

AGREED TO: 

i x ^ 



COVINGTON & BURLING 
1201 Pennsylvania Avenue, N.W. 
P. O. Box 7566 
Washington, D.C. 20044-7566 

Fax Numbers: 202-662-6291 or 202-737-0528 
Fax Operator: 202-662-6280 

Please Call 202-662-6280 If There Are Transmission Problems 

T..ondon Oflicc 
Leconfi«Iii Home 
Curzcm .Street 
I .ondon Wl Y8AS England 
Td: 011.44-71-495-5655 
Fxv 011-44-71-495-3101 

Brussels Office 
44 Avenue dcj Arts 
Bnuscls 1040 Belgium 
Tel: 011-32.2-54y-52.30 
Fax: 011-33-2-502-1595 

San Vraadaco OfSce 
fiOI Califoruia Streel 
Sail Fxancisco, CA 94108 
Td: 4IJ-55U-fi000 
F3x:4-15"S91-6091 

This fecsimile transmi.iqion is imcQilcd only for Ihe atldrtMsec sJiOwn bclow. It may conluin inibrmaiion that is pfivilegs4 confidential oc otherwtSft prOltcted ftom 
discliMure- Any rcvjeiv. di«emioalicm or use of tht.'} traiumiuioa or its canteals by penmns o*er Aan die addmizc is sirictly proWbttcd. If you huve received this 
ironsmij^oa in ercoL pleme noliiy us immcdi&cly snd mail tlu original to tu; at the above address. 

DATE: 

TO: 

FROM: 

ROOM: 

REMARKS: 

October 21.1999 

Eli Port 

Richard A. Meserve 

921E Pages (including cover page) 

Eli, 

Is the attached draft OK? Please give me the owaer's name and a cap for the cost 

Dick Meserve 

If there is a transmission problem, please call the number checked below: 

X (202) 662-6280 (Telecommunications) 

,, (202) 662-5&95 (Mr. Meserve's Secretary) 

http://011-32.2-54y-52.30
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-RSSI MORTON GROUE IL l^A-
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SSI 6312 West Oakton Street 
Morton Grove, IL 60053-2723 
847-965-1999 
Fax 847-965-1991 

FAX COVER SHEET 

DATE: C l c - h ^ Z 7 , / ^ f f 

TO: l&KJ Sr-C^6 
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Total number of pages £ (including this page) 
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at 847-965-1999. 
gpe\&xlran.cloc 

S e ^ 



6312 West Oakton Street 
Morton Grove. IL 60053-2723 

847-965-1999 
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Draft October 21,1999 

161 E. Grand Avenue 
Chicago,IllinoisXSOeSC ^«k ^ Jf 

DearMr.OWi^R; S " - r e « l - c 

This letter is simply to confinn the arrangements that have been made with your agent,- ^ ^ T 
J^fTEli Port, concerning the removal of certain radiological matmal .from your building at 161 E. 
Grand Avenue. Kerr-McGee Chemical L.L.C. (*4Cen-McGee*) agrees to pay the costs for the 
transportation and disposal of such material at a properly licensed disposal site, up to a maximum 
of $^.au*i ̂  The work will be undertaken by your contractor under your supervision and all 
other costs associated with the remediation will be paid by you. 

It is agreed by you that Kerr-McGee's undertaking to pay tliese cost*; does not represent 
an admission by Kerr-McGee that it has any liability or responsibility for the presence of 
radiological material at or about the property at 161 E. Grand Avenue or for its remediation. 

I wovdd appreciate it if you would countersign this letter and return it to me. 

Very truly yours, 

George B. Christiansen 

AGREED TO: 
(L^nW CYi^^ 

i x ^ 

WNER 

JOO® «\H.TT'T\ri^a' 5* fctnT^TTirt^ 
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DATE/TIME 

JOURNAL No. 

COMM.RESULT 

PAGECS3 

DURATION 

FILE No. 

MODE 

DESTINATION 

RECEIUED ID 

RESOLUTION 

OCT-21-1999 15:21 

14 

OK 

002 

00:00'58 

TRANSMISSION 

12027785304 

/ Covington 8. Burling 

= FINE 
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COVINGTON & BURLING 
1201 Pennsylvania Avenue, N.W. 
P. O. Box 7566 
Washington, D.C. 20044-7566 I 
Fax Numbers: 202-662-6291 or 202-737-0528 
Fax Operator: 202-662-6280 

Please Call 202-662-6280 If There Are Transmission Problems 

T>on<)oR OiBct 
Leconfield hoaxe 
Cuizm .Street 
London WIYUS tngland 
Tel; 011-44-7M95-5655 
Fa,\; 0U.44-7M95-3101 

Brussels Office 
44 Avenue <Jcs Arts 
Bnissels 1040 Belgium 
Tel: 011-32-2-54«-5230 
Fax: 011-32-2-502-1598 

San Vraocisco Office 
fiOl California Street 
Sail Francisco, CA 94108 
Tcl:415-5S1-<1000 
F3x: 415-591-6091 

lliis facsimile Irunsmi.̂ .iifin is intended only for tlie mlilres.ia jliown below, ll may contiun inftimaricn that is privTlcged. confidential or Otherwise proieclecl from 
disclosure. Any rcvjciv. dissemination or use of thi.i transoiission or its contents by peraonii other tiian the addressee is .iirictly proliibitcd. If you huve leceived this 
tnm.uiii.<is)on in error, please nolii'y us tmmcdiaicly and mail the originai to us st ilic above address. 

DATE: 

TO: 

FROM: 

ROOM: 

REMARKS: 

October 21,1999 

Eli Port 

Richard A. Meserve 

92 IE _2 Pages (including cover page) 

EU, 

Is the attached draft OK? Please give me the owner's name and a cap for the cost 

Dick Meserve 

If there is a transmission problem, please call the number checked below: 

X (202) 662-6280 (Telecommunications) 

(202) 662-5895 (Mr. Meserve's Secretary) 

TOO® uMiTTTWiia » MnTvTT.n^ 
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6312 West Oakton Street 
Morton Grove, IL 60053-2723 
847-965-1999 

Fax 847-965-1991 
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Draft October 21, 1999 

Ut. O^T>JEIC 
161 E. Grand Avenue 
Chicago. Illinois XSOPffi G^ i If 

DearMr.OWNKl: S ' t ^ e l - c 

This letter is simply to confirm the arrangements that have been made with your agent, ' 
JJfTEIi Port, concerning the removal of certain radiological matejial ftom your building at 161 E. 
Grand Avenue. Kerr-McGee Chemical L.L.C. (*4Cerr-Mc(jee*f agrees to pay the costs for the 
transportation and disposal of such material at a properly licensed disposal site, up to a maximum 
of S^.tfU^^ The work will be undertaken by your contractor under your supervision and all 
other costs associated with the remediation will be paid by you. 

It is agreed by you that Kerr-McGee's undertaking to pay these costs does not represent 
an admission by Kerr-McGee that it has any liability or responsibility for the presence of 
radiological material at or about the property at 161 E. Grand Avenue or for its remediation. 

I would appreciate it if you would countersign this letter and retum it to me. 

Very truly yours, 

George B. Christiansen 

AGREED TO: 

(L^'s4(4 r7*<f<P^^^R 

i X / ^ 
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TRANSMISSION 
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COVINGTON & BURLING 
1201 Pennsylvania Avenue, N.W. 
P. O. Box 7566 
Washington, D.C. 20044-7566 

FaxNumbcr.s: 202-662-6291 or 202-737-0528 
Fax Operator: 202-662-6280 

Please Call 202-662-6280 If There Are Transmission Problems 

T.«ndOB Ofiict 
Leconfield House 
Curznn .Street 
(.ondon Wl Y«AS tngland 
Tel; 011-44-71-4<)5-56.'>5 
Fiv. 011-44-71.495.3101 

Brussels OflUt 
44 Avenue (les Arts 
Brasscis 1040 Belgium 
TeJ: 011-32-2-549-5230 
Fax: on-33-2-502-1598 

S»n Francisco OfCce 
601 Caltiiimut Streel 
San Fiancbco, CA 94108 
Tel-. 415-59K-.TO0 
r.ix; 415-591-6091 

This facsimile iriuumi.̂ .sion is inrcadcd only ibr the ail(fa'ef;.<;ee sliown below. It may contuin m^bimaiion that is privilcgetL confidential or otherwise prolecied from 
discl0:iure. Any review, dissentiiiation or use of thif transntiS5ioa or its Cdnlenl:i by {lersnn; o ^ r diaa the atldressec is strioly prohibncd. IT you fauve leceived this 
iT(in.Mni>i5)oo ill error, please noiiiy us immcdiaicly and mail the orieinol to us at tltc above address. 

DATE; 

TO: 

FROM: 

ROOM: 

REMARKS: 

October 21,1999 

Eli Port 

Richard A. Meserve 

921E _2 Pages (including cover page) 

Eli, 

Is the attached draft OK? Please give me the owner's name and a cap for the cost. 

Dick Meserve 

If there is a transmission problem, please call the number checked below: 

X (202) 662-6280 (Telecommunications) 

_ _ _ _ _ (202) 662-5895 (Mr. Meserve's Secretary) 

rvfcrTrw^-w.-*** 
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DRAFT 

October 20, 1999 

Richard A. Allen, CHP 
Illinois Department of Nuclear Safety 
1035 Outer Park Drive 
Springfield, IL 62704 

RE: 161 East Grand, Chicago, IL 

Dear Mr. Allen: 

During the week of October 11, we spoke by telephone about the 

161 Grand Avenue building, also known as Lindsay Light I. I am 

providing an informal courtesy notification of the planned action 

to remove a chimney. The chimney is suspected of containing 

unlicensed thorium residuals from former operations of the 

Lindsay Light Company. 

A May 1981, US EPA report discussed a basement area with elevated 

exposure levels in the vicinity of the chimney. The elevated 

levels were attributed by the EPA to residual Lindsay Light 

material in the chimney. The owner of the property has asked RSSI 

to remove the chimney and any contained material. 

The 161 Grand building is not the subject of a license or other 

regulatory action. Nonetheless, exposure of workers and releases 

to the environment shall be controlled so the limits in 32 lAC 



Richard A. Allen, CHP 
October 20, 1999 
Page Two 

340and 29 CFR 1910.1096 will not be exceeded. Removed material 

shall be transferred for disposal at Envirocare of Utah, Inc. If 

you have any questions or require additional information, please 

contact me at 847-965-1999. 

Sincerely, 

Eli A. Port, CHP, CIH, P.E. 

M00001\idns04.dac 
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